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nation of cover stock formulation, balance 
and drilling in each of the three balls. All 
these factors can affect hooking potential. 
Only Brunswick varies al/ three. 
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Master will give you the best results. Re- 
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and here’s where you'll find it, in Popular 
ience—page after page of usable facts on an 
nazing variety of subjects. In February: 
Buyer’s Guide to Color TV—we rate the top 
sets, help you choose the right one 
Amazing New Batteries—how they're putting 
big power into tiny packages 
Facts and Fallacies About Your Feet—if they 
ever ache, read this one carefully 
What’s New in Lawn Mowers 
Repairing a Fishing Rod—a good winter chore 
A Dressing Room—ingenious solution to your 
space problem? 
ABC’s of Car Repair—how to service your PCV 
What About Electric Heat?—the pros and cons 
Want to Learn to Read Faster?—it will help you 
get ahead in almost any job 
Norbye/Dunne Report: The sporty, personal 
cars—Mustang, Camaro, Barracuda, Javelin 
18 pages of Boating (7 in color) . . . Rules of 
e Road . . . Boat-Show News .. . 17 Most- 
Asked Questions . . . Power or Sail? . . . and 
26 Ways to Have Fun Afloat 


fares a em = Pak itu rrera Pu : bo w DE ieii hi jnar e 
ie = = 


AUTO UPKEEP 
ABCs of Keeping Your Car in Tune: 
Maintaining Accessories 

4 Gus Gives the Teacher a Lesson 

O Hints from the Model Garage 


PHOTOGRAPHY 


Compact Darkroom 
J What’s New in Photography 


PICTURE NEWS 


) Rig Gives Motorcycle Go-Go in Snow 
> This Thing’s an Automobile? 
7 Go-Anywhere Amphibian for $1,195 


SHORT CUTS AND TIPS 


Fold Lengthens Sandpaper Life 
Quick Draw for Portable Drill 

EVERY MONTH 

) PS Readers Talk Back 

“Say, Smokey—” 

Science Newsfront 

Detroit Report 

I'd Like to See Them Make 

New Ideas from the Inventors 
Shop Talk 

Wordless Workshop 
hanics and Handicraft ® Popular Science ® 


PRINTED IN U.S.A. coe: 


er a 


tl a coe 
a 
wpa. 


Teflon ‘out of l 
the frying pan 
onto the saw. 


Du Pont has come up with a new, 
toughened-up version of Teflon® that 
won't peel. And weve coated our new 
saws with it. 

The coating is Teflon-S*—a dramatic, 
new-formula industrial finish that en- 
ables Nicholson saws to do a faster, easier, 
better cutting job. 

Friction can’t grab hold of a Nicholson 
saw coated with Teflon-S. Sap and goo 
cant stick to it. Rust can’t get a grip on it. 

Why keep struggling? Switch to a 
new Nicholson Teflon-S-coated handsaw. 


*Teflon-S® is Du Pont’s trademark for its 
stratified non-stick and self-lubricating finish. 


There’s never a dull moment with 


Nicholson 
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This free booklet or, 
will tell you how 
you can become a ences 

omputer Programmer *. ser" 


...and how you can train 
at home for big earnings 
in the world’s newest, 

most exciting profession. 


Fi YOU RE dissatisfied with your present job, why 
don’t you become a programmer? So great is 
the demand for programmers, you'll have your 
choice of openings, with a growing future ahead. 

For the vast majority of good positions, a high 
school education, a logical mind and the right 
preparation are all that are required. LaSalle, 
world leader in home education, will train you as 
a programmer in your spare time. 

Why not plan for bigger success in the field 
where employers are looking for you? Authorities 
agree that for many years to come there will be 
more openings in computer programming than 
people to fill them! Even beginners are paid well; 
and with experience, programmers can fill major 


supervisory positions at salaries of $12,000 to i 


$15,000 a year — often as much as $20,000. 


Without leaving your present position, you can 
start your training now — at very low cost. You 
can study at home, in hours of your own choosing. 
Experienced LaSalle instructors will guide you by 
mail every step of the way. Industry experts say 
this is the most thorough course of its kind that 
they have seen. The ease and rapidity with which 
you learn will surprise you. 

LaSalle has just published a fascinating booklet 
“How To Become a Computer Programmer.” In 
simple, non-technical language this booklet tells 
you what computer programming is; what the pro- 
grammer does; how you can train by mail through 
the school that has enrolled more than 1,500,000 
seople in its many success courses. Mail the cou- 
pon for your free copy or write to LaSalle, 417 
5. Dearborn, Chicago, Illinois 60605. 


© 1967 LaSalle Extension University 


¢ more ‘ 
>: programmers >, 
: needed now! : 
; 900,000 more : 
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i LA SALLE EXTENSION UNIVERSITY i 
i A Correspondence Institution 
i 417 S. Dearborn Street, Dept. 73-115, Chicago, Illinois 60605 
Please mail to me the free illustrated booklet i 
i “How To Become a Computer Programmer.” 3 
i Name Age ! 
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PS Readers 
Talk Back 


Highway death traps 

Thank you for Rep. John A. Blatnik’s 
article “The Man-Made Highway Hazards 
That Kill” [Nov.], which points out the 
lethal danger of rails, sign supports, and 


deep ditches along highways. But several 
closely related things were omitted, includ- 
ing poor visibility on superhighways at 
night. Night visibility is frequently zero 
due to the lights of oncoming cars. This can 
be corrected by separating opposite lanes 
by one-eighth to one-quarter miles, or with 
vines or bushes in the median. Guidance 
systems on which motorists depend also do 
not demonstrate very broad scientific plan- 
ning. These systems consist almost exclus- 
ively of larger and larger signs. No con- 
sideration is given to radio guidance, or 
light and color systems that could be of 
great help. 

W. Davin STEED, M.D., Oak Park, Ill. 


I agree with Congressman Blatnik 
that radical reform in highway safety en- 
gineering is long overdue. I feel that more 
emphasis should have been placed on the 
great danger of trees to motorists. Trees 
are one of the greatest killers among inani- 
mate objects along our nation’s highways. 
Hardly a week passes without the news- 
papers reporting several deaths and/or seri- 
ous injuries caused by these contributors to 
scenic beauty. If we want beauty, we can 
plant various bushes whose crash-barrier 
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qualities are well known. We need trees 
along our highways as much as we need a 
rattlesnake in our home. 

VINCENT DUDLEY, Avon, N.Y. 


Warm praise for PS Winter Workshop 


Your “Winter Workshop—79 Good Ideas” 

[ Nov.] was a very useful section. When can 
we expect to see another issue of this kind? 
PETE GOTTSCHALK, Sylvania, Ohio. 


You'll find great ideas for your work- 
shop in PS every month. 


Gus fixes a VW clutch 


As a VW owner, I am disappointed in 
how Gus fixed the VW clutch problem 
[Gus Throws Cold Water on a Problem,” 
Sept.]. It would be impossible in the man- 
ner described because the clutch lever does 
not go through the floorboard. It’s connect- 
ed to the side oi the hollow center tube 
through which all the controls extend to the 
motor in the rear. 

KENNETH D. YorK, Louisville, Ky. 


Gus’ remedy was 
correct, but the de- 
scription was faulty. 
Gravel and dirt (ar- 
row) gather between 
the stop plate and the 
stop on the clutch-ped- 
al pivot, causing the Ñ 
pedal to be partially 
depressed, resulting in 
slippage. 


Can flying saucers stop a car? 


“The Great UFO Probe” [Oct.] was a 
serious and sober presentation of the situa- 
tion. But how can you explain the 100 
automobile ignition systems failing during 
encounters with UFOs? How can Ford en- 
gineers or anyone else say UFOs couldn’t 
have caused it? Perhaps 100 people just 
happened to have engine trouble when UFOs 
appeared. What a weird and unlikely coin- 
cidence. The odds against it must run into 
the billions to one. I suggest that a more 
plausible explanation for this difficulty is 
that something takes place of which we are 
totally ignorant. When you consider the 
limited scope of our scientific knowledge, 
the implication by Ford engineers that we 
know all the answers becomes asinine. | 

F. D. Marrow, Flemington, N. J 


Your article said only intense mag 
netism or neutron bombardment from UF 
could stop cars—both of which would dam 
age the car permanently and visibly. 
very strong radio-frequency field in the VH 
region could stop a car and leave no trace 

Continue 


ee job training. 
Write for our 


It’s like no other catalog you’ve ever seen or 
heard about. It’s an Army original. 

It describes job training courses you may 
not even know exist. Courses you would never 
even guess were open to high school graduates. 

Like cryptography. Electronic guidance sys- 
tems. Air traffic control. Military intelligence. 
Helicopter pilot training. 

When you volunteer for the Army, you get 
your pick of these and more than 300 other 
job training courses. If you qualify, your choice 
is guaranteed in writing before you enlist. 

Now that’s the way to fulfill your military 


obligation! In the job of your choice. In an 
outfit you can be proud of. 


choose ARMY. 


Your future, your decision.. 


Eee eee ee ee 


Army Opportunities 
Dept. 200 
Hampton, Va. 23369 


Please send me your 40-page catalog. | understand 
there’s no obligation attached to this request. 


Name Age 
Address 

City 

State Zip Code 
Phone Education 
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AUTOMOTIVE ; 
HANDBOOKS 4S; 


Not even the manufacturers 
provide service guides so detailed, so 
thoroughly illustrated, so easy to follow! 


Use this form to order, Please enclose payment. Return 
book(s) within 10 days if not delighted. Full refund 
guaranteed, 


O Chilton’s Auto Repair CI Glenn's Foreign Car- 
Manual 1968 (U.S. Cars). buretors & Electrical Sys- 
$9.95 tems Guide. $8.50 


O Glenn's Foreign Car O] Automobile Engineer- 
Repair Manual (Revised ing Drawing for Techni- 
Ed.). $17.50 cal Students. $6.50 


O Glenn's Auto Trouble- [ Automatic Transmis- 
shooting Guide. $2.95 sions. $7.95 


O How to Buy a Used O Carburetors and Car- 
Car. $2.75 buretion. $7.95 


C Engine Rebuilding O Automobile Power 
and Maintenance. $12.50 Accessories. $7.95 


O Automobile Electrical ([] Automobile Sheet 
System. $12.50 Metal Repair. $7.95 

GLENN’S REPAIR & TUNE-UP GUIDES: 
O Alfa-Romeo. $5.50 o Peugeot. $4.50 


O Austin, Austin-Healey, C Renault. $3.95 | 
$4.50 O Sunbeam-Hillman, $5.95 

O Triumph. $4.50 | 

| O Volkswagen. $3.95 

C) Jaguar. $5.95 C Volkswagen (Spanish 

O MG, Morris. $4.50 Ed.). $3.95 


O Mercedes-Benz. $6.95 [) Volvo. $4.50 
CHILTON’S REPAIR & TUNE-UP GUIDES: 
O 8.M.C. Minicar. Paperbound, $1.95 


$4.95 each: 
O Honda. O Mustang. O Yamaha. [ Suzuki. 


C Triumph Cycle O Motorcycle Troubleshooting. 
O BSA Motorcycle O) Harley-Davidson 
DELIGHTFUL AUTOMOTIVE HISTORIES: 
O My Days with the Diesel. $5.95 

O My Father Mr. Mercédès. $5.95 

O The Story of Big Daddy Garlits. $4.95 

C] The Car of Kings (Mercedes “K” and “S"). $14.50 
$4.95 each: C] The Jaguar Story. C] The M.G. Story. 
C] The Alfa-Romeo Story./$5.25: C] The Bugatti Story. 


CHILTON BOOK COMPANY, Dept. PS-18 
401 Walnut St, Philadelphia, Pa. 19106 


g Fiat. $4.50 
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PS Readers Talk Back 
[Continued] 
When an RF field strikes a conductor (ig- 
nition wires), an RF electrical voltage is 
induced in these wires. If the field is strong 


= enough, the induced voltage would be suffi- 


cient to jump the gap in your spark plugs. 
This would cause the spark plugs to fire 
continuously rather than at the proper time. 
It would stop any motor except a diesel in- 
stantly. Unless there was bad arcing in- 
side the distributor, there would probably 
be no damage once the RF field was re- 
moved. It would take very large amounts of 
RF power to produce this effect, but well 
within the state of our present technology. 
HOWARD J. HANSON, Federal Way, Wash. 


Teen-ager builds our canoe beauty 


My son Howard, 17, recently completed 
building this fiberglass-covered canoe based 


on your plans [“‘Redwood Canoe ...a Beauty 
You Can Build,” Mar.]. He used pine strips 
instead of redwood and a clear resin. The 
pine version weighs only 55 pounds com- 
pared to the 74 pounds of your redwood 
job. It took about six weeks of part-time 
work to complete and cost about $85. 

M. T. HocKMAN, Carroll, Ohio. 


Nice work, Howard. 


Computer training by mail 

Your article “The Computer Revolution 
Wants You” [Sept.| mistakenly says that 
the University of Pennsylvania offers a cor- 
respondence course in programing. It is 
Pennsylvania State University at University 

Park, Pa., that offers a course of this type. 
BARBARA BEH, Education Office, 
University of Pennsylvania, Philadelphia. 


Checking up on the ’68s 
In “Facts and Figures on the ’68 Cars” 


[Nov.] you say that Chevy’s 435-hp., 427- 
| cu.-in. V-8 uses hydraulic lifters. The engine 
| still uses mechanical lifters, I’m happy to 


say. 
JOHN H. Dicus, Rocky River, Ohio. 


We regret the error. In addition, the 


| 435-hp. Corvette engine has three two-barre: 


Continuea 


Some years aco I 
Was a printer in a 
small Michigan town. 

Idrewa ape fair 
pay check but it 
wouldn’t stretch far 
enough to provide 
the kind of living 
I wanted for my 
wife and five 

children. 

Then one day I was reading a magazine just 
as you now are and I saw an ad. It intrigued 
me. It offered me the steadily growing income 
I had always hoped for. It said I would have 
greater security and personal independence... 
and that’s what I had been wanting. 

I was a little skeptical, but I said to myself, 
“for a postage stamp I can find out.” So I 
mailed the coupon. In a few days, I got a letter 
with a booklet that gave the whole story. It 
opened my eyes. I could see why owning my 
own business was so much easier than I had 
always thought... why the day to day guid- 
ance of a successful worldwide organization 
could assure my own success. 

I read the booklet several times. It just 
seemed too good to be true. I talked it over 
with my wife. We decided that mow was the 
time to make the forward step... there was no 
reason to keep postponing an income increase. 

So, I applied fora Duraclean dealership and 
I was accepted. I stayed with my job...rana 
few ads... sent some mailings... contacted a 
few stores and told my friends about the supe- 
rior services I was now equipped to give them. 

‘venings and Saturdays, I rendered the ser- 
vice. As the business grew, I added servicemen. 

I found that I didn’t have to develop a sin- 
gle idea myself. Every step had been prepared 

or me and pre-tested. Hundreds of other men 
had already proven my methods successful. 

It didn’t take long to see that I was making 
three to four times (yes, 3 to 4 times) as much 
per hour in my own business as in my printing 
job. So, after only seven months with a good 
following of customers, I quit my job to go full 
time on my. own. In the meantime, I had en- 
joyed all this extra income on top of my salary. 

Each day, we realized what a serious mis- 
take not mailing that coupon would have been 
.-.and how that little act that seemed so triv- 
ial at the time actually changed our lives. 

The steadily growing income brought us 


Pll guide you step by step 

into your own thriving business 
@ While keeping your present job, would 
you like to gross $12 or $18 profit per hour? 


a true story by Bob Ferrel 


many things we could not afford before. My 
efforts were so much more productive. I sched- 
uled my time to my own liking. When we 
wanted a day or two off, we took it. I worked 
hard but, if I wanted to be home early or quit 
at noon, I did. l 

This is not a business for a lazy man. But if 
a man is ambitious and will work to deserve 
those nice things in life we all want, this busi- 
ness is made to order for such a man. 

I became so enthusiastic about this business 
and so approrsive of what it had brought my 
family that, whenever a man opened a dealer- 
akip near me, I helped him get a quick start. 

he company learned about this and had 
each new dealer in my section of Michigan 
spend a day with me. One day the president of 
uraclean Company asked me how I would 
like to move to Headquarters and spend my 
entire time helping dealers to increase their 
sales and profits. 

That was good news to my ears. Since then 
I have worked with hundreds of our dealers in 
their own towns and at regional meetings, con- 
ventions and dealer group meetings. But much 
of the time I am right here at my desk in touch 
with our dealers by letter and telephone. 

Incidentally I sold my dealership at a good 

rofit. Dealers sell their Duraclean businesses 
or up to ten times their cost. After 30 months, 
Leo Lubel sold for $7,116 above his cost. If for 
any reason a dealer wants to sell, we maintain 
a service to locate buyers and help him sell. 

Our job here at headquarters is to show each 
individual Duraclean dealer how to use his 
own abilities to bring him greatest success. I 
know hundreds of our dealers on a first name 
basis. We work together as one happy family. 
If you become a Duraclean dealer, I'll be as 
close to you as your telephone or mail box. 


It’s Easier than You Think 
To Build Your Own Business 


If you've wanted to BE YOUR OWN BOSS... 
to become financially independent and have a 
fast growing income, now YOU CAN. And 
you own a Nationally Advertised business, 
You can stay at your present job while your 
customer list grows... then switch to full 
time, lining up jobs for your servicemen to do, 
One job a day brings a good starting income. 

If you hire two servicemen (full or part time) 
while you keep your job, the national price 
guide provides you a gross profit of $12 an 
hour on their work and this is much easier to 
do than you think. We show you how... 
step by step. That’s $420 for a 35 hour week. 

Your gross profit on three servicemen is $18 

per hour. Duraclean dealers find it easy to 
gross $6 per hour on EACH serviceman plus 
$9 an hour on any service they themselves 
render. The 24 page illustrated booklet we'll 
mail you (with no obligation) explains how 
most of your gross profit becomes clear net 
profit. Your income is limited only by the 
number of servicemen you employ. 

You can operate from a shop, office, or your 

home. Equipment is light and portable. _ 

At the start, you may want to render service 

yourself... or you can start with full or part 
time servicemen. This business is easy to learn 
-.. easy to start... so easy to service that 
women dealers do it. We prefer you have no 
experience... not have to "unlearn" old ways. 
_ We are NOW enlarging this worldwide sys- 
tem of individually-owned service businesses, 
If you are reliable, honest and willing to work 
to become financially independent, we invite 
you to mail the coupon. 

When you receive our illustrated booklet, 
ou will see the way we show you step by ste 
ow to quickly get customers... and still 

more customers from their recommendations. 

You have 6 superior services that are ren- 

dered “on location” in homes, offices, hotels, 
theaters, clubs, motels and institutions. 

These are not ordinary services, You have 


the prestige and endorsement of leading furni- 
ture makers and carpet mills, of Parents’ 
Magazine and McCall's, of Research and Test- 
ing Laboratories. 

National magazine advertising explains su- 
perior merits of your services, builds your cus- 
tomer confidence and brings job leads to you. 

We and a Duraclean dealer will train you 
and assist you. He'll reveal his successful, 
proven methods. You have pre-tested news- 
paper and yellow-page ads, commercials, and 
a full mailing program, 

Stores, upholsterers, insurance adjustors, 
and decorators refer jobs to our dealers. These 
year ‘round services are in constant demand, 


Start Small, Grow Big 

in this Booming Business 

Many men have said to us, “I can’t afford to 
give up my job till I know I have a sure thi 
... a sound business that will provide bot 
security and a better living for my family.” 

That made sense to us so we worked out 
such a plan... and those same men are now 
enjoying a Duraclean dealership in many com- 
munities. You don’t experiment. You use 
tested, proven methods. You have our back- 
ing and "know how.” 

oes this appeal to you? Don’t decide now. 
Mail the coupon so you'll have the facts to 
decide wisely. There is no obligation. You'll 
then know whether this is what you want. 

You can start small and grow big. A third 
century ago Duraclean was an idea... but it 
caught fire and spread to a world wide service. 
Why did it spread? (1) superior processes, 
(2) proven customer-getting methods (3) 
Day to day guidance from Headquarters. 

ur first service, the care of upholstery and 
carpets not only cleans, it enlivens the fibers 
.-. revives dull colors. Pile rises with new life. 
There's no harsh machine scrubbing. No soak- 
ing. Mild aerated foam lightly applied lifts out 
dirt, grease, many unsightly spots like magic. 
Furnishings are used again in a few hours. 

Government figures show service businesses 
are growing faster than industries and stores 
--.« $750 million yearly potential just in rug 
and furniture cleaning. Your 5 other services 
are explained in the free booklet we'll mail you. 

A few hundred dollars establishes YOUR 
OWN business. A day's profit more than pays 
the monthly payments we finance for you. 

Men frequently take in partners. 

We furnish electric equipment and, with 
first shipment, enough materials to return 
your TOTAL investment. If you have good 

abits and know the importance of customer 
satisfaction, you can likely qualify for a Dura- 
clean dealership. 

TODAY is the time to reserve a Duraclean 
dealership, before someone takes your location. 

It's been said, “Opportunity knocks but 
once at every man’s door.” This could be that 
one rare opportunity in your life. 

It is surprisingly easy to learn this business. 
You can decide from the information we will 
send you whether to apply for a dealership. 
So, with no obligation whatever, mail the 
coupon TODAY. Cut it out NOW so you 
won't forget to mail it. 


Mail this coupon TODAY 
It may put you in business 
Duraclean Co., 8-181 Duraclean Bldg. 


Deerfield, U1. 60015 


i I 
i | 
I With no obligation, mail 24 page illustrated booklet - 
telling how and why | can quickly increase my Income 
g and family security while still employed, how you'll l 
i help finance me. No salesman will call. | 
i i 
" | 
i I 
i 
| 
| 
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Americas iviost Mowerfui Group + Sattery 


Woe Vite D HiG PLATES ASEO CMe E my ATE HAEE AAT AT L260 SPECIFI 


Be first on your block to own the 


DieHard and a set of booster cables. 


Wait for a deep freeze to 
paralyze the neighborhood. Then 
go start your car. Sears new 
DieHard will start almost anything. 
Except maybe a big truck or an 
army tank. 

It's the most powerful car battery 
of its size in America. 

Spread your power around. 
Jump start your neighbors’ cars 
and wave them off to work. 


When everyone on the block 
has the DieHard, you can all 
sleep later on cold mornings. For 
‘the next 5 years. 

That's how long we guarantee 
the DieHard. 


You see the DieHard is not like 
other car batteries. Its case—rather 


than being made of thick, heavy 
rubber—is molded of thin, polypro- 
pylene that’s 60% stronger at O°. 


Though the DieHard is the 
same size on the outside, its new 
thin walls create more room 
on the inside. This means there's 
more room for bigger plates 
and more acid, the things that 
make a car battery more powerful. 


That's why in all three power 
standards established by the 
Society of Automotive Engineers, 
when compared with other 
batteries of its size, the DieHard 
comes out Number One. 


There are over 2000 places 
to buy a DieHard. They're all Sears, 
Roebuck and Co. stores. You 
can Charge It. of course, on your 
Sears Revolving Charge. 


The Sears 5-year guarantee: 
"Free replacement within 90 
days of purchase if battery 
proves defective. After 90 days 
we replace the battery, if 
defective, and charge you only 
for the period of ownership, 
based on the regular price less 
trade-in at the time of return, 
prorated over number of 
months of guarantee.” 


The DieHard 
America’s most powerful 


car battery 
Sold only at Sears. $27.95 with trade-in, 


ALLSTATE 
You can’t do better than Sears. 


The DieHard is so new it’s available in Group 24 only. This size fits most Chevrolets. Chryslers, Dodges, Plymouths, Studebakers. many Oldsmobiles and Pontiacs, 
all Ramblers and Willys. Soon it will be available in all popular sizes. Sears carries a complete line of other fine batteries as well, in a wide range of prices. 
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RADIAL ARM 
SAW All. a 
for under $100 


Buy Direct From Factory 


$ rg a z e Cuts to full 3” depth e Automatic Belt 
a T Sy Brake ¢ Rips:to center of 48” panel 

Freight e Crosscuts to full 12” width « Rugged 
collect 3” diameter vertical column 
Wt: 108 Ibs e Twin track for 
ek ails p poian, ngo e 
ae all-bearing 
aie : spindle e Wear-out 
T P -i proofed ballbearing blade 
With G.E. motor $- -carriage slide Takes 
developing full § standard motor Ys h.p or 
lh : larger. The ONLY radial 


$108.65 saw available 
with or with- 
out a motor. 
CONVENIENT 
TERMS 

IF DESIRED. 


AMT PermaTrak™ 
Another new and utterly amazing power tool value for profes- 
sional woodworkers and hobbyists. The world’s only fully func- 
tional precision radial arm saw at below $100... and with all 
the standard functional features of radial saws priced as high as 
$300! The kit has everything you'll need, including a 42 h.p. 
G. E. motor, all nuts and bolts and complete, easy to follow 
assembly instructions. 
PERMANENT CUTTING ACCURACY ASSURED. New patent-pending 
PermatTrak blade carriage slide ensures—for the lifetime of the 
machine—against uneven wear of the overarm blade carriage 
slide track. Has at least twice as many ball bearings as any 
other machine at any price. Removes completely and perma- 
nently any hint of play, adds far greater stability and accuracy. 
YOU DON’T PAY FOR A MOTOR YOU DON'T NEED. Any standard 
motor 44 h.p. or larger is good enough to power the AMT Perma- 
Trak unit (even an old washing machine motor will do!) If de- 
sired without motor your price for the complete kit is an: un- 
heard of $84.85! 
UNCONDITIONAL 10-DAY MONEY BACK GUARANTEE. If not fully 
Satisfied, return in 10 days, freight collect. Money refunded in 
full, no questions asked. 
10 YEAR FULL SERVICE GUARANTEE. Any part or parts which may 
become inoperative for any reason within 10 years after the pur- 
chase date will, except for postage, be repaired or replaced 
without charge. If motor is purchased, it carries a standard full 
year factory guarantee. 


Read What the Nation's Leading Editors Say 
r wm MAIL COUPON TODAY FOR FULL INFORMATION = 1 


American Machine & Tool Co. 
Dept. PSIR, Royersford, Pennsylvania 19468 


Please send me without obligation your free illustrated 
brochure containing full information on the PermaTrak 
radial arm saw kit. Also send free reprints of feature 
articles by editors of Popular Mechanics, Workbench 
and Family Handyman. 


NAME- 
ADDRESS 


ee ee eee 


CITY STATE ZIP 


EE | 
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PS Readers Talk Back 
[Continued] 
carburetors, not a single four-barrel as indi- 
cated in our chart. 


Nostalgia for hot-air engines 


When I was a boy, the running water in 
homes was pumped from an outside cistern 
by a hot-air engine. It was a single-cylinder 
job with two large balance flywheels. The 
power wasn’t very great, but when started, 


' the heavy wheels evidently did the job. 


e re ee 


What has become of engines of this type? 
V. M. CAROLIN, Grandview, N.Y. 


They have passed out of general use, but 
engineers are working on a solar-powered 
version for possible space use (see below). 


. Back in May, 1960, you printed plans 
for a “Silent Engine You Start with a 
Match,” and I built one. It worked like a 
dream. I recently built another, four times 


| larger, same scale, and it runs just as well 


as the small one. It’s so quiet you can 
hardly hear it. The block is cast aluminum 


| plated with 44-inch sheet brass, with six doz- 


en invisible screws to hold it on. Altogether 
it has 162 parts, 98 of which are handmade. 
I think it is the most interesting thing I have 
ever made and soon hope to run it on solar 
power. 

JAMES T. KLINGELE, Yakima, Wash. 


Christmas lights parts list 


In your dancing Christmas-tree light story 
[Nov.] the parts list specifies GE SC4 triacs 
and 1850 light bulbs. None of my electronic 
catalogues list either part. 

J. OSBORN, Lake Grove, N.Y. 


The triac part number should have read 
GE SC40B. That light-bulb part number is 
correct, but if you can’t locate it, use 1847s 
instead. 


Went to get something off your chest? 
| Write “Readers Talk Back,” POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


TOM McCAHILL SAYS: 


““A Smart Guy Can Really yy 


P, ale" 
a a F i 
i ae X Tt 
fae en ar, mre 
Bite 

w a aia A e aa E a E 
F ete p 4 ie oa Daata ase fo 
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Repair Field’’ 


Those electrical gadgets you have around your 
house are great on convenience, but if you’re like 
a lot of do-it-tomorrow Johnnies, you don’t know 
where to turn when one breaks down. So you 
call one of the busy Appliance Servicemen in 
your town, then drink instant until that fancy 
automatic coffee pot is perking again. 


People have so many electrical appliances, it’s no 
wonder Appliance Repairmen are busy as a bear 
in a bee nest. Count yours. The average home has 
at least a dozen, maybe more. There are better 
than 800 million appliances in the U.S.A. right 
now. No wonder the man who knows how to 
service appliances properly is pocketing $4 to 
$6 an hour, for as many hours as he cares to 
work! 


If you're interested in making money (and who 
isn’t), here is a job field crying for good men. And 
it’s no sweat at all to get the training you need. 
Thousands have trained with National Radio In- 
stitute’s Appliance Division. NRI has a great, low- 
cost home-study program covering every type of 
Appliance repair in detail. You study at home, 
in your spare time, learning through actual prac- 
tice how to fix home, commercial and farm ap- 
pliances. And not just the little stuff, either. Be- 
sides cantankerous coffee pots and toasters, you 
can learn how to repair air conditioners, refriger- 
ation equipment, even small gasoline engines— 
and that’s where the big bucks are, in the major 
appliances you'll fix. 


NRI is one of the biggest and best schools in the 
home-study field. They have this Appliance Ser- 
vicing course worked out to the most nit-picking 
detail. Yet, you’ll be amazed at how little it costs. 
You even get a 25-buck professional Appliance 
Tester without extra cost. With your Tester and 
a few basic tools you probably have in your house, 
you'll be doing repair work long before you 
finish the course. And you can work anywhere— 


a ee ee ee le See a a Se ee) nl See, a Cee at ee 
NATIONAL RADIO INSTITUTE, APPLIANCE DIVISION 


3939 Wisconsin Avenue, Washington, D. C. 20016 


Accredited Member National Home Study Council. 


ae a ee 


OK—I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman 


will call. 

e a a a ee ee E GIB NEE A AE 
EI R Se API I EPET Sea Sse E AE AAE EA EEE EA AS AO IAEA AA AA AE IE E S EN S P A E A 
GII amnas aa a a O A a A a OCP sasiccwessscsimsans 


in a corner of your basement, in the garage, even 
on the kitchen table. 


NRI has been in home-study education since 1914. 
Experienced, well-trained instructors on the staff 
of 150 in Washington, D. C., give you all the per- 
sonal attention a man could ask. You don’t even 
need a high school diploma. Take it from Uncle 
Tom... this can be one of the easiest and most 
rewarding businesses you'll find today, either 
full-time or in spare hours. As a matter of fact, 
knowing how to service Electrical Appliances 
can pay off even if you don’t want to strike out 
on your own. That coffee pot on the fritz probably 
needed ten minutes of a repairman’s time to be 
perking again like the mudpots in Yellowstone 
Park. You can do it yourself with the training 
NRI gives you. And if you’re thinking about So- 
cial Security years, this is a great way to pick 
up some monty and keep yourself busy at the 
same time. 


There’s nothing to lose except a postage stamp 
and the energy it takes to walk to the mailbox. 
What you'll get for your efforts is the newest NRI 
Appliance Servicing catalog. Nobody is going to 
ring your doorbell to pressure you into signing 
an enrollment blank. NRI doesn’t employ sales- 
men. 


Do yourself a favor and mail the coupon now— 
before you turn this page. 


601-018 


ENE eae ir a Ca 


[] Check for facts on new GI Bill. 
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START YOUR OWN BIG PROFIT 


HOME IMPORT BUSINESS 


BaTaUS THOUSANDS OF PRODUCTS TO CHOOSE FROM 
Show me how | can start making big profits on tape recorders, 
walkie talkies, field glasses and hundreds of other dazzling bar- 
gains at below wholesale prices...direct from overseas suppliers. 


RUSH MY FREE BOOK, “How to Import and Expor.” AND FULL “#3 
DETAILS. (if under 21, state age.) rm 


OLD WORLD 
CLOCK $4.50 


KAME aaO 


IMPORT | 


- AND 


EXPORT 


ADDRESS 


| 


peor tape at bottom ana wa’ G NO POSTAGE NEEDED! 


CEEE LE SPC PPS TPIS PPB RCFE PP FPR RCT PATA STS TFA PTT PTT TTT PCPA FTF FAP SFP SCP PSP EES SLPS SPS SCS FSP SP PRS SPSS S CSC SPR E E -E-E 


FIRST CLASS 


Permit No. 39091 d SWISS ELECTRIC 
Los Angeles, I RAZOR a 10 
; | S Calif. E 
BUSINESS REPLY MAIL l . 
No postage stamp necessary if mailed in the United States 7 
Postage will be paid by 0 = 
Ce ll ei 
THE MELLINGER CO. eee i à 
1554 S. Sepulveda Blvd. — a - 
Los Angeles, Calif. 90025 nee | 
Dept. B241 ——=_ | TRANSISTOR 
: 1 INTERCOM 
{ 


aml E 89 


r 


CUT OUT ENTIRE BUSINESS ENVELOPE ALONG DOTTED LINE 


MAIL THIS POST PAID 
COUPON ENVELOPE TODAY 


for Mr. Mellinger’s FREE BOOK, “How to Import and FREE! 
Export” and other vital money making information—all £ * 
This FREE BOOK could easily change your life... bring you all the things you've 
dreamed about... bring you financial security. Read it in the quiet of your home. 


Find out what Import/Export offers you! Nobody will call on you. Clip and mail 
fold-over coupon NOW! 


8 eee oe BORE. 


BCYOLE $17 


Fill in coupon envelope. Fold over on center line. Then seal with paste, tape or 
staple. Mail in nearest mailbox. NO STAMP NEEDED. 


=À DUTCH $134.00 
CUT OUT ENTIRE BUSINESS ENVELOPE ALONG DOTTED LINE MOTORCYCLE 
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Transistor 


; =» | | TAPE 
8mm pai | 
MOVIE de d RECORDER 


pess Se f Records—Plays Back— 
CAMERA ne api ats. 
Electric powered— no Aciuces dynamic 
winding! Detachable pistol : veo) yt fiaabeg 
grip. Loads in seconds. ig sees 
: oe Adjustable lens. $ 50 $ 80 
Transmits, receives. Transistorized. Fits in pi ts a wnite | Hal | ms 
shirt pocket. Telescoping antenna $925 ne 


extends for more distant reception. 
ideal for sportsmen, construction, etc. 


Great surplus buys 
available also. 
Austin Jeep with 


Rolls-Royce 346" 


engine. 


Start your own BIG PROFIT 
Home Import Business... 


Import bargains by the thousands give you 

s profit opportunities beyond your wildest 
Me "I dreams. Men—women st: nn VO 

COMPACT CAR | dreams. Men—women start now in your 


oe J own Home Import Business, full or part ) 

Up to 60 miles per gallon, even at freeway time. Cash in now without previous expe- ee CALENDAR 

Comfort ride A with $ QQ rience or capital investment. You can make ; WATCH 

individual wheel suspension. — your first import order 10 minutes after ‘ E Aaaa 

. WiSS v - 
you get my proven drop ship plan. These l À Styling. Telis time and date. 
bargains and thousands more go quick to f 4 7-85) Sweep second hand, gift 
I ‘ A k; Se. A case, stainless steel back, 

stores, mail order operators, premium Jf- =P water resistant, 


users, friends, others. i n i | antimagnetic. METAL 


AY E Ur. EXPANSION 
no y DISCOVER SECRETS OF IMPORT | oa $233 sone 
Glasses WP U | The Profits are All Yours! e 


7x35 GC.F. 
Plan reveals everything to start you importing 
immediately. Gives you free membership in REAL SAPPHIRE 


balanced. iehtweigin. Protective 940 International Traders—famous world wide orga- RING 
lens covers. Center focusing. — nization that puts you in direct contact with sup- Hand set Sapphire 


pliers abroad. It's casy to buy below wholesale Stone in Sterling 
when we show you how. Rush coupon today for Silver mounting. 
my FREE BOOK, “How to Import and Export” Smart design. 

| nthe ak x ee Ladies styles 
—get details about thousands of amazing buys. aiso available. 
Airmail reaches me overnight. 


Send No Money! 
Do Not Order From Us. 

| show you how to get these 

bargains and hundreds of others. 
Prices shown are direct from 

suppliers abroad. 
Put coupon 

in mail ronny 


ELECTRIC CARVING SET 


HAIR WIG 


Exciting new craze! 
Glamour high fashion 
wigs. Popular hair 
colors. Skillfully 
made. Luxuriously 
soft: fine textured. 


Self contained power—no dangling cord to 
get in the way. Two serrated 50 
stainless steel blades are Fi i $10 

interchangeable — 12” and 3 B. L. MELLINGER, JR. 


Famous world trader... 
President of The Mellinger Co. 


More examples of thousands 
of import bargains you can 
get to make fantastic profits 
up to 200% and more. 


FREE BOOK TELLS HOW 


PEMA Mao 222: a + 
™ E E = = = a JR 
RIFLE SCOPE . . . . . 1.85 [| ——_ S — — — — — p. MAKE MONET IN rea | F EXPO “al 
MOVIE TITLE KIT . 8 8 1.00 R | 
BEADED HANDBAG. .. . 1.01 | The Mellinger Co., Dept. 
igrara pigg oe ics 8 - | 1554 5. Sepulveda, Los ata eg atit. 90025 | 
ge Hf F. om de 3 l Me Send Free Book showing how | can start a business of | 
eptir ENTEN E a 2 nE 30-POWER J sectión | my own and make big profits. Show me how I can get | 
STOP WATCH . . > 3 | 112 TELESCOPE e AE o o a a aa FEES 
WRIST RADIO ewo 2 & TRIPOD \ you see farther. | | i : 
MODEL BOAT KIT E ok & 65 % Extends for | | 
WATER PISTOL . 2 ‘ .05 | \ razor-sharp Naine A | 
Prices subject to availability, Sturdy Metal f N focus. j Addres 
price fluctuation, Construction J i $ Q4 | | 
THE MELLINGER CO., Dept. B241 12 | 29 | 
1554 5. Sepulveda X i StA TE i GO i 
Los Angeles, Calif. 90025 i Save 3 days... Give Zip | No. for fastest reply. I 
T eS ee eS 
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“Say, Smokey-” 


A clinic on cars by America’s 


most famous mechanic 


Each month in Popular Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


eseeececevoeveeseeeeeeeeeeeeseeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeoeeeeeene 


“Our ’66 Chevy 283 with three-speed 
column shift clunks in shifting from first 
to second, and sometimes from second to 
third. It grinds when going into reverse. 
In starting, I have to grind away for five 
seconds when the engine is warm. When 
cold, it starts at once. I say it’s vapor lock 
because the fuel line is only an inch and 
a half from the engine where it runs be- 
tween carburetor and fuel pump. My 
father says I’m wrong.” 

Dan Myrta, New Castle, Pa. 


Sounds from here as if the clunks and 
grinds are caused by your clutch not fully 
releasing. Get it adjusted. Oil or grease 
in the clutch could also cause this. It’s 
possible that the trouble is more serious 
and in the gearbox, but I doubt it. Pl 
side with you on the hot-starting problem. 
The carb needle isn’t holding the high 
fuel pressure caused by heat expansion. 
You usually can overcome this by keeping 
the carb on specs. If that doesn’t fit the 
bill, insulate the lines and carb from 
heat. 


“Since I have experienced poor traction 
on wet roads with Goodyear Wide Tread 
tires on my Riviera, I am considering re- 
placing them with radial plies like Arm- 
strong’s or Pirellis. Will I get a harsh, 
noisy ride with them? Would the gain in 
traction justify any riding discomfort?” 

RuporrH Epse, Worthington, Ohio. 

The Goodyear Wide Treads are as good 
as you can get for your purpose. For my 
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money, radial plies shine in lateral stabil- 
ity but are not much better in traction. 
You are not really going to get the best 
out of radials until they have mated chas- 
sis design to them. 


**Service-station attendants keep 
hounding me about the gas tank on my 
°66 Plymouth Belvedere II. When I get 
gas, the automatic pump keeps shutting 
off. Sometimes the hose even flies out of 
the filler pipe. The dealer says this is 
natural for this model.” 

Bruce REED, Akron, Ohio. 


The tank on your model just doesn’t 
have a big enough vent. You'll have to go 
for a local fix. Pll bet Plymouth has some 
adjustment for police cars or taxis that 
you can uncover. 


“My ’67 Chevelle Malibu, with 327- 
inch engine, 325 hp., and four-speed trans- 
mission, is plenty hot except for a little 
dogginess in first gear up to 30 or 35 m.p.h. 
A friend says to replace the standard vac- 
uum-advance diaphragm with a three- 
pound one from a six-cylinder Chevy. 
Also, what do the Chevy people do to 
give this engine 325 horses?” 

RICHARD PARKER, Chenango Forks, N. Y. 


Don’t fool around with that advance 
unless you are a real sharp engine tuner. 
The only way to get more steam is by 
what is known as “blueprinting” the en- 
gine. This must be done by experts. 
They began getting those extra horses in 

Continued 


Toy oe 


Tool Box 


The new AC ACron Oil Filter can do more 
to protect your car’s power and gas mileage 
than any tool you own. 


ACron is our new chemically-treated filtering material. 

Laboratory and road tests prove it traps and holds dirt and 
other contaminants that cause engine wear better than any 
other filtering material. 

In fact, when AC ACron Oil Filters are replaced at intervals 
recommended by the maker of your car, engine wear is vir- 
tually eliminated. 

That means your car retains its peak power longer. You 
get faster starts, better acceleration, top gasoline- mileage. 
Tune-up time is extended, too. (That’s why 
AC ACron Oil Filters are original equipment 
on all the new 1968 General Motors cars.) 

But don’t throw away your tools. There are 
a lot of other things that need fixing. 


AC SPARK PLUG DIVISION 
For Safety’s Sake, Check Your Lights—Replace with AC Guide Lamps. 


MARA OF EXCELLENCE 
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People who built 
their own 
Schober Organs 
ne ten 
the Schober Electronic Organ from kits... and enjoy- 


ing the magnificent sound of an instrument they’ve 
created in their spare time. 


Building was fun 
“Building it was at least 

as much fun as playing it!” 
AU EET EES an Mr. Lester F. Schwartz, 
—_ , nc te Somerset, N. J. 
T amarenean ; So proud | could pop 
i caaaemmoners omit, ‘Tve done over 90 per cent 


myself—and I’m so proud 
I could about pop!” 
Mrs. V. P. Allbert, 


“.. I could not find any 
organ that sounded as 
fine as the Schober under 
$5,000.” 

Mr. Jerome J. Fraenkel, 
Franklin Square, N. Y. 


The NEW Schober THEATRE ORGAN 
one of four models available 


Proud to own 
“I am proud to own such a valuable instrument.” 


Mr. Jean J. Juteau, Montreal, Canada | 


Most cherished possession 


“My spinet has become the most cherished possession in our | 


home—fabulous, indeed.” | 
Mr. Frank J. Marion, North Bergen, N. J, 
Tremendous sound 
“The sound is conservatively, tremendous.” 
Mr. Paul DeForest Wren, Westbrook, Conn, 


Unbelievably easy to build 
“When we ran out of instruction, the organ was finished... 
To me it was unbelievable!" 

Mr. Ted Sowinski, Chicago, Illinois 


Thousands of music lovers in every walk of life—from 
teen-agers to grandmothers, from people who are “all 
thumbs” to electronic engineers—have enjoyed the pleas- 
ure of asse molny, playing and hearing the magnificent 
sound of the Scho 
or Bop, there is a Schober organ that gives you full range 
of expressional and tonal quality—so like a fine pipe 
organ that many listeners can’t tell the difference. You 
can build a Schober organ for as little as $645. And— 
even if you’ve never played a note before—Schober’s 
enjoyable self-teaching courses give you immediate mu- 
sical results. | 

Over 50% of Schober Organ owners never handled an 
electronic job before and didn’t play a note, yet as- 
sembled some of the best organs ever designed and get 
a daily thrill from making their own music. Isn’t it time 
for you to take this cost-saving road to greater musical 
pleasure—and enjoy the satisfaction of doing it yourself? 

Free Information and Demonstration Recording 
Send today for your free copy of Schober’s 16-page, full 
color booklet, plus 7” free recording. 


a ee ‘M A E 


The Schober Organ Corp., Dept. PS-29 
43 West 6lst Street, New York, N. Y. 10023 


rm 

| 

| 0 Please send me Schober Organ Catalog and free 
| 7-inch “‘sample”’ record. 
| 

; 

Í 


O Enclosed please find $1.00 for 12-inch L.P. record 
of Schober Organ music. 


NAME 
ADDRESS 
CITY 
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of the work on this organ | 


Topeka, Kansas | 


Nothing as fine | 
under $4,000 | 


er organ. Whether you favor Bach | 


| the options offered by VW. If you are 


“Say, Smokey—”’ 
[Continued] 
1955, with some sharp figuring. Most of 
the upgrading has been done by lowering 
reciprocating weights and improving the 
breathing. 


“I am thinking of fitting a four-barrel 
carb on my ’64 Ford Fairlane, with the 
289-inch engine. Would it be satisfactory 
with an automatic transmission? Would 
smoothness at low speeds be affected? 
Would m.p.g. be any better, driving the 
same as I do with a two-barrel? I enjoy 
your column down here, though not many 
of the options mentioned are available 
‘down under, ” 

Davip BARKER, Caloundra, Australia. 


You would get better performance on 
the high end with a four-barrel but suffer 
at the low end. Stay with your two-bar- 
rel unless you make a lot of other 
changes. The two-barrel might be a little 
better in economy. ‘The smoothness 
would be about the same with either carb. 


“What's the truth about transistorized- 
ignition systems? I own a 1966 Interna- 
tional Harvester Travelall, and the me- 
chanics I have asked about such systems 
seem leery of them. I get the impression 
that the bugs might not have been 
ironed out of them.” 

Rosert B. SMITH, Baltimore, Md. 


Transistorized ignition is a darned good | 
deal if the system is the point-less type] 
such as Delco Remy’s or Autolite’s. Don’t | 
worry about bugs. I work with these ig- 
nition systems a lot and have no trouble. 
They don’t wear out and are quite trouble- 
free, though the stories about gas-mileage 
improvement are exaggerated. However, 
unless your present system is worn out, 
I’d forget about a changeover—it’s expen- 
sive—but include it in your next truck. 


“How about a ‘Denver head’ or some- 
thing else to increase power in my 1967 
VW wagon? Would the crankshaft, bear- 
ings, etc., be affected by an increase in 
compression?” 

Mopesto J. GARCIA, Atlanta. 


If you want more power, I’d suggest 
dead set on engineering this on your own, 


buy your changeovers from someone lik 
Continue 


Does a tape rule 
have to snap 
at your fingers? 


NOPE! 


Not when it’s a Lufkin LOKmatic® power tape. You 
see, nipped fingers usually result from whiplash that 
occurs when a blade zips back into the case too fast. 
And a lot of end hook damage happens this way, too. 
With LOKmatic power tapes, you regulate the speed 
of the blade—and eliminate whiplash—simply by ADJUSTABLE 
pressing the Lufkin nameplate in the middle of the END HOOK 

case. And just look at these other advantages: Positive 
lock that secures blade for measurement transfer or 
comparison, Jet-black markings on a snow-white back- 
ground. Protective blade coating of seamless, 
transparent epoxy. Reference tables and graduations 


CONTROLLED POWER RETURN 


LEGIBLE 
NUMERALS 


POSITIVE LOCK 


for direct reading of inside measurements on the back DATA BLADE 
of the blade. See this and other Lufkin tapes and rules 
at your hardware or building supply dealers. EPOXY BLADE COATING 


SAGINAW, MICHIGAN 48601 (517) 753-8431 


A DIVISION OF £l COOPER INDUSTRIES, INC, 
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THE I NS U LT THAT 
MADE OUT OF “MAC.” 


~ HEY! QUIT KICKING 
THAT SAND IN i 


/ BOY! IT DIDN'T TAKE ATLAS LONG TO 
DO THIS FOR ME! WHAT MUSCLES! mar 
| BULLY WONT SHOVE ME AROUND AGAIN! 


L E aw 


CO WHAT! 
Í HERE'S SOMETHING | OWE YOU! 


Let Me Show You How | 
Can Make YOU A NEW MAN! 


NCE I was so ashamed of my _—  - 

scrawny frame that I Rg 
dreaded being seen in a 
swim suit. Then I dis- 
covered a wonderful E E 
secret that changed Pic a 
me from a 97-pound E | Fr... 
“runt” into “The fc = 
World’s Most Per- ; 
fectly Developed (| | 
Man.” Now let me e 
show you how I can 


build up YOUR body LA 


the very same na- | : á 

tural way—without liza “World's Most Perfectly 

weights, springs or Developed Man’’ 

pulleys. Only 15 

minutes a day—in the privacy of your room. Let my 
Dynamic-Tension” method help YOU become a real 

he-man in double-quick time, Right NOW'! 


Mail Coupon Now for My FREE BOOK 


ee I'll send you a FREE copy of my 32-page 

: illustrated book, ‘‘How Dynamic-Tension 
Makes You a NEW MAN!"’ Tells how and 
Me ee Y why my method works. Mail coupon NOW. 
4 i nET CHARLES ATLAS, Dept. 1A, 115 East 23rd 
h a y St., New York, New York 10010. 


i- Mie ae 


ke 


smt. 


3 
I CHARLES ATLAS, Dept. 1A, a 
E 115 East 23rd St., New York, N. Y. 10010 E 
g Dear Charles Atlas, Here's the Kind of Body I Want: p 
E (Check as many as you like) i 
i O Broader Chest, Shoulders z Powerful Arms, Legs a 
F ] Iron-Hard Biceps, Grip More Solid Weight 
Show me how “Dynamic-Tension’’ can make me a new A 
I man. Send your famous 32-page FREE book, full of pic- i 
E tures, valuable advice. No obligation. i 
E PRINT i 
~ OL ae a a ee ~ 
I ADDRESS a eae. 
I CITY & ZIP | 
I In England: Atlas, Chitty St., London, W.1 | 
EE ETCECECEEEEETTETTETETTTETETTTETETTETTETTETTTTTTE 
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“Say, Smokey—” 

[Continued] 
the VW dealer in Riverside, Calif., who 
has a background on such things. One 
other thing—that wagon is a handful at 
70-80 m.p.h. in anything but ideal road 
conditons. Overdo your souping-up, and 
you may wind up hanging from your safe- 
ty belt. 


“My ’65 Austin-Healey runs hot. The 
cooling system has no leaks, the radiator 
has just been flushed, water pump and 
hoses are new, the thermostat has been 
removed, and the dealer has installed a 
‘cooling sleeve’ which he claims will make 
the engine run five to 10 degrees cooler. 
Still it runs hot. On a warm day it will 
top 200 degrees on the road and push 
boiling in traffic.” 

ROGER SITTERLY, Phoenix, Ariz. 


First, check the engine for compression 
leaks into the cooling system. Then be 
sure the lower hose doesn’t collapse when 
the engine is hot and revved up. Use the 
recommended pressure cap and be sure 
it seals. See that the fan belt isn’t slip- 
ping and that there are no obstructions 
in front of radiator and grille. See that 
the exhaust system is okay. See that the 
fuel mixture and ignition timing are cor- 
rect at your running r.p.m. If you still 
overheat, you'll have to have a bigger 
radiator and/or a bigger fan turning fast- 
er. I’m not sure that removing that ther- 
mostat was a good move—usually it’s one 
step to the rear. 


“I can’t get the knock out of the heater 
in my 1965 Buick Special with the V-6 
engine. The trouble seemed to start when 
the dealer checked the antifreeze and left 
the radiator cap open on the first notch. 
When I slow down or brake suddenly 
from a speed of about 50, the knock is 
quite loud.” 

EDWARD LICHTENSTEIN, Seaford, N.Y. 


That “knock” of yours is nothing more 
serious than what sometimes occurs in a 
hot-water home heating system. Get the 
air bled out of the heater system, and 
the knock should disappear. 


Got a question on autos? Send it to: 

“Say, Smokey—’’ POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


10 Reasons why 


RCA Home Training 

is your best 
investment for a 
rewarding career 
in electronics! 


LEADER IN ELECTRONICS 

TRAINING 
RCA stands for dependability, integrity 
and pioneering scientific advances. For 
over a half century, RCA Institutes, 
Inc., has been a leader in technical 
training. 
J RCA AUTOTEXT TEACHES 
ELECTRONICS FASTER, EASIER 
Beginner or refresher — AUTOTEXT, 
RCA Institutes’ own method of Home 
Training will help you learn electronics 
faster, easier, almost automatically, ’ 


THOUSANDS OF WELL PAID 
JOBS ARE OPEN NOW 


RCA Institutes can help you qualify for 
a rewarding career if you have an inter- 
est in electronics. Every year, thousands 
of well paid electronics jobs go unfilled 
just because not enough men take the 
opportunity to train themselves for 
these openings. 


WIDE CHOICE OF CAREER 
. PROGRAMS 
Select from a wide choice of courses 
and career programs ranging from basic 
Electronics Fundamentals to advanced 
training including Computer Program- 
ming and Electronics Drafting. Each 


ACCREDITED MEMBER National Home Study Council 


Construction of Oscilloscope. 
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Construction of Multimeter. 


RCA The Most Trusted Name In Electronics 


Transistor experiments 


on programmed breadboard — $ i 


Career Program begins with the amaz- 
ing AUTOTEXT method. 


SPECIALIZED ADVANCED 
TRAINING 


For those working in electronics or 
with previous training, RCA Institutes 
offers advanced courses. Start on a 
higher level. No wasted time on mate- 
rial you already know., 


fa PERSONAL SUPERVISION 
THROUGHOUT 


All during your program of home 
study, your training is supervised by 
RCA Institutes experts who become 
personally involved in your efforts and 
help you over any “rough spots” that 
may develop. 
VARIETY OF KITS, YOURS TO KEEP 
_ At no extra cost, a variety of valu- 
able specially engineered kits come with 
your program—yours to keep and use 
on the job. 


FROM RCA INSTITUTES, INC. 
TRANSISTORIZED TV KIT AND 
VALUABLE OSCILLOSCOPE 


All students receive a valuable oscillo- 
scope. Those enrolled in the TV pro- 
gram or courses receive the all-new 
Transistorized TV Receiver—both at no 
extra cost and only from RCA, 


using oscilloscope. 


-—-------- ss is ei an 


3 UNIQUE TUITION PLAN 


You progress at your own pace, 
You only pay for lessons as you order 
them. There's no long-term contract or 
large down-payment to lose. Even if 
you decide to interrupt your training, 
you don’t lose a single cent. 


1 RCA GRADUATES GET TOP 
k RECOGNITION 

Thousands of graduates of RCA Insti- 
tutes are now working for leaders in the 
electronics field; many others have their 
own profitable businesses... proof of 
the high quality of RCA Institutes 
training. 


RCA INSTITUTES, INC. Dept. Ps-18 


320 West 31st St., N.Y., N.Y. 10001 


Canadians: These same RCA courses 
are available to you in Canada. No 
postage. No customs. No delay. Your 
inquiry will be referred to our school 
in Canada. 


CLASSROOM TRAINING ALSO AVAIL- 
ABLE. FREE CATALOG ON REQUEST. 


SEND COUPON TODAY FOR FREE DESCRIPTIVE BOOK 


p 
RCA INSTITUTES, INC. Dept. Ps-18 


320 West 31st St. 
New York, N.Y. 10001 


Zip Code 
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My Spare Time 
Hobby Makes Me 
‘00, 
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Here’s How You Can Start 
Your Own Spare Time Business! 


You can turn your spare time into Big Cash 
Profits with your COMPLETE SHARPEN- 
ING SHOP! Grind Saws, knives, scissors, 
skates, lawn mower blades...all cutting 
edges. Your own CASH BUSINESS with no 
inventory...no selling...no experience 
needed... and you work the hours you want! 
FREE BOOK tells how you can start while 
you are still working at your regular job. 
Low cost—time payments only $15.00 a 
month. Send coupon prey! 


. No Salesman Will Call 


No Obligation .. 
BELSAW SHARP-ALL CO. 


Stan Field, President 
l 7084 Field Bldg., Kansas City, Mo. 64111 ; 
l 0] Send Free Book “LIFETIME SECURITY” į 
i Name - 
: Address 
t City State 2p] 
ie J 
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MAGIC MAIL PLAN 


that comes with this Little Machine 
CAN MAKE YOU ‘*12°°AN HOUR 


Write today for free facts about the 
newest and most fascinating of all 
new home operated businesses. For 
the first time, a simplified machine 
brings the fabulous profits of Plastic 
Sealing and Plastic Laminating with- 
in reach of the small operator. Any- 
one can learn to operate it witha 
few minutes practice. Then—with 
our MAGIC MAIL PLAN—can get 
mail orders pouring in daily with 
cash in every envelope. 

No Canvassing or Selling 
Fill orders at home in spare time to 
start. Then expand to full time busi- 
ness. We even supply circulars to 
bring back cash and orders. Rush 
name for all the facts you need to 
start, A postcard will do. No charge. 


WARNER ELECTRIC CO., Dept. L-3-A0 
1512 Jarvis, Chicago, Ill. 60626- 


BUILD own POWER TOOLS 


OWN 

FACTORY DISCOUNT PRICES FOR: 

è 10-IN. TILT/ARBOR SAW 
e COMB. DRILL PRESS-LATHE 
6 12-IN. BAND SAW Bo 
@18-IN. BAND SAW Full Size EACH 
SEIN. BELT SANDER] Patterns ™ DEDUCTIBLE 
d Kits from $15.50 to $39.95. Satisfaction guar- 
FREE anteed. Built and sold for 20 ears. 48,000 
CATALOG units in use. Send for Plans today! 


GILLIOM MFG. CO. Dept. PS-1 St. Charles, Mo. 


INVESTIGATE ACCIDENTS: 


Train now to enter this $19 billion industry. Urgent 
need for men 20 to 55. No selling. Free placement 
help. Many career choices. Approved for veterans 
training. Send for free book of facts. No obligation. 
No salesman will call. 

6801 


UNIVERSAL SCHOOLS, PS-101, 
Milicrert; Dallas, Texas 75205 


You can make money in 
WATCH 
REPAIR 


Learn at home the = cost Sweazey Way 


Watch repairing pays up to $6 an hour, part time watch makers 
report on survey. Unique and modern Sweazey home study 
System starts you making repairs right away on Swiss and 
American watches. Professionally prepared training. No previous 
experience needed. Special tools provided for practice. Tuition 
only $5 a month. Diploma Awarded. Free sample lesson and 
opportunity book give all facts. Write today. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 418, Fox River Grove, Illinois 60021 


The machine is turning 
out a job that will bring 
operator$2.58, by mall, 
Material cost, only lic, 


FREE BOOK and SAMPLE LESSON 


a 

CHICAGO SCHOOL OF WATCHMAKING - 
i Dept. 418, Fox River Grove, Illinois 6002 | 
i Piease rush FREE BOOK and Sampie Home Stuay Lesson. i 
f Address = | 
| city State Zip i 


pee PARN 


U. S. STAM PS: 


= J LOUISIANA 


i i SENSATIONAL OFFERS am ONLY 10¢! 


1. Genuine centennial postage stamp as illustrated, 
picturing first U.S.A. issued in 1847! 

2. Big collection 25 all-different United States - 
Ancient 19th century, $5.00 stamp, etc. 

3. Collection of prized Commemoratives: 1775 
Revolution, Wild West, 1893 Columbian, others. 

4. Complete NEW U. S. Catalog, 786 illustrations. 
PLUS exciting stamp selections to examine free. 
Buy any or none, return any not wanted. Cancel 
service anytime. RUSH 10¢ for ALL 4 OFFERS! 


H. E. HARRIS, DEPT. C-426, BOSTON, MASS. 02117 


. ThGieaes big money career opportunities open for 
qualified men, women in travel. Travel is booming... 
increasing at rate of 15% each year! Easy home- study 
program trains you now for a rewarding job with 
travel agency, airline, resort hotel, etc. ... shows 
how you may become travel agent in your own area 
. reveals how you can escort guided tours. Send 
now for big “TRAVEL CAREER KIT”—ALL FREE! 
NORTH AMERICAN SCHOOL OF TRAVEL 
4500 Campus Dr., Dept. 4181, Newport, California 


dW Free To Inventors! 


List of 231 manufacturers 
looking for inventions 
Thousands of inventors gladly paid $2.00 for a copy of 
this valuable list compiled at great expense by The In- 
ventor’s Press. It lists the names and addresses of man- 
ufacturers in many different categories; lists the kind of 
inventions they will consider; and gives 
the name of the individual to whom to 
write concerning your invention. As 
our company has performed sales serv- 
ices for hundreds of inventors, we | smun mera 

bought up a limited number of these and Inventor 

current lists and, while they last, will 
send a copy free and without obliga- overt tl 
tion to any inventor who wants to find = 
a buyer for his invention. 


FREE for the Asking—Just Send Name | 


Send name and mailing address on the coupon anid the 
list will be mailed to you free and postage prepaid. We 
will also mail, free, complete information on the sales 
services we have performed for other inventors. Su pply 
is limited. To be sure of getting your free copy, write 
at once to Kessler Sales Corporation, Dept. D-71, 
Fremont, Ohio 43420. 


Kessler Sales Corp., Dept. D-71, Fremont, Ohio 43420 


i 
i 
I have an invention which I would like to sell. Please send 1 
me a copy of the list of 231 manufacturers who are looking | 
t 
l 
i 
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for inventions. Also mail information concerning the sales 
service of your organization. No charge. No obligation, 
and no salesman will call on me. 


Name 
Address 

State 
City a í D, 
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This Man Will 
Help You Get a Joh in 


Electronics 


AFTER YOU 

COMPLETE 
YOUR DeVRY 

PROGRAM 


William E. Bartz, 
Placement Manager 


Many PROFITABLE OPPORTUNITIES await well- 
trained men in the growing Electronics field. Pre- 
pare at home in spare time, or day or evening in 
one of DeVry’s 3 well-equipped resident schools in 
Chicago, Phoenix and Canada. After you complete 
the program, DeVry not only helps you get a job, 
but also provides career-long Placement Service 
when needed at no additional cost. More than 5,000 
firms have employed DeVry graduates — proof of 
employer demand for our men! 


APPROVED FOR VETERANS 


DeVRY INSTITUTE of TECHNOLOGY 
4141 Belmont Ave., Chicago, Ill. 60641, Dept. P5-1-Y 


Please give me your two free booklets, “Pocket Guide 
to Real Earnings,” and "Electronics in Space Travel’’; 
also include details on how to prepare for a career in 
Electronics. | am interested in the following opportun- 
ity fields (check one or more): 


O Space & Missile Electronics O peel alaa 

C] Television and Radio C Computers 

O Microwaves O Broadcasting 

z Radar 0 Industrial Electronics 
Automation Electronics C Electronic Control 


= 


Name Age 


Address E Apt. 
State or Zone or 
City _ _ Province Zip Code 


O Check here if you are under 16 years of age. 


HOME STUDY AND RESIDENT SCHOOL PROGRAMS 
AVAILABLE IN CANADA. SEND FOR DETAILS. 


OeVRY INSTITUTE or TECHNOLOGY 


4141 BELMONT AVENUE, CHICAGO, ILLINOIS Gone! 


WE Bewe Howe 


ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 


1. 1. Training Means Money These Days 


In today’s job market, men with specialized 
training get the good jobs—and good pay. 
Trained men get the promotions and pay raises 
that count. In virtually every field, TRAINING 
spells the difference between staying where you 
are—and moving ahead. 

Look over the list of fields below. In each, 
i. C. 5. has been training men and women for 
years. Giving them up-to-date knowledge that 
will lat them advance in their present job... or 
break into an entirely new field. |. C. S. can do 
the same for you—starting RIGHT NOW. 


2. Jobs in Architecture, Building 
ARCHITECTS—Qualify for advanced positions 
in architectural, engineering offices. |. C. S. 
courses begin with basics. Knowledge to help 
prepare for A.I.A. exams. Math. Drawing. 
Design. B’ld’ng, M’ch'n'c'l trades. Write “Archi- 
tecture” on coupon for FREE booklets. 


ARCH. DRAWING—One-course stepping-stone 
to architecture. Emphasis on drawing practice. 
No previous experience necessary. Apply now. 


CARPENTRY—Largest demand area in build- 


ing trades. $4.07 average hourly wage. Over | 


20,000 openings yearly. Training needed. Send 
coupon NOW. 


PLUMBING-HEATING—Earn $4.30 hourly— 
average for plumbing-heating specialists. |. C. S. 
course has proven track record. Starts with 
basics. Mail coupon for FREE Success Kit. 


3. Art Talent Sought 


COMMERCIAL ARTISTS—Experienced artists 
earn $150 and more weekly. But training is 
essential, Course starts with fundamentals. Job- 
related. Personalized instruction, Break into field 
full- or part-time. Write “Commercial Art’ 
on coupon. 


INTERIOR DECORATING—Non-technical 


course for homemaker, home furnishings sales- 
person. Study carpets, furniture, walls, windows, 
decor, color, taste. Mail coupon now, 


SIGN PAINTING—Course prepares you to 
break into field. Covers all aspects: layout, 
design, painting, gilding, screen process. Send 
coupon for 3 FREE booklets. 


SKETCHING & PAINTING—Like to draw? 
Feel you have talent? Get training. For spare- 
time enjoyment, or use in present line of work. 
Course starts with basics, covers popular art 
mediums. 


4, Automotive Specialists 


AUTO ELECT. TECHNICIAN—More electrical 
equip. on cars—more need for elect. specialists. 
|. C. S. course covers the circuits, headlamp to 
taillights. Simply written, illustrated texts. Send 
coupon for 3 FREE booklets. 


MECHANIC (GEN’L)—700,000 employed. 
20,000 openings yearly, and employment on the 
upswing. Famous I. C. S. course taken by thou- 
sands in field. Coupon brings Success Kit. 


TRANSMISSION SPEC’L’ST—If you now 
know cars, why not become a specialist? Course 
covers transmission troubles, testing, repairing, 
overhauling. Auto., standard. 


5. Businessmen Make $$$$$ 


ACCOUNTANTS—20,000 openings a year in 
this high-pay field. l. C.S. courses cover the 
basics plus 10 vital accounting specialties. Get 
information. Send coupon right NOW. 


ADMINISTRATION—The key to business suc- 
cess. Famous |. C. S. course covers 3 vital areas: 
management, production, marketing. Write 
“Business Administration’ on coupon. 
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EXEC. TRAINING—A company’s as good as 
its top people. Learn to train men, to spot 
“comers.” Mail the coupon. 


MARKETING MEN—Advance to management? 
You'll need marketing Knowledge. Course cov- 
ers management practices, principles, with em- 


| phasis on marketing. Get started now. 


PROGRAMMERS for digital computers. Space- 
age specialty. Earn up to $15,000 yearly. Spe- 
cialized—training vital. This course gives it. 


PURCHASING—Advance to purchasing agent? 
Break into field? Take this course. Demand 
for PA's rising. Experienced men earn average 
salaries of $8-$15,000. Send for Success Kit. 


SALESMANSHIP—1.C. S. is famous for this 
course. Covers basics of selling that stay same, 
no matter the field. 1,000,000 new salesmen 


needed 1965-75. Get started NOW. Write 
“Salesmanship” on coupon. 


YOU 
CAN 
GET 


BETTER 
JOB 


by spare-time study 
with I. C. S. 


SMALL BUSINESS MGT.—Run your own 
business. Course tells how. Covers purchasing, 
merchandising, sales, taxes, accounting, etc.— 
all you need to know. 


TRAFFIC MGT. Employment forecasts show 
upward trend for trained traffic people. Course 
covers entire traffic picture. Prepares you to 
enter or advance in field. Send coupon today. 


6. Chemistry 


CHEM. ENGINEERS—Youngest engineering 
field, expanding with industrial development. 
Course prepares you for registration exams. 
Also for breaking into chemical design, develop- 
ment or production departments. Send coupon 
for Success Kit. It tells whole story. 


GEN’L CHEM.—A good course in gen’! chem- 
istry? What easier way than at home, in spare 
time. Also covers basic math, physics. 


NUCLEAR ENERGY—Course for engineers, 
technicians, maintenance men who want to enter 
nuclear field. Covers basic math, physics & 
chemistry leading to study of radioactivity and 
nuclear energy. 


PLAST!ICS—Qualify as plastics technician. Take 
this course. Texts easy to read, written by ex- 
perts. Mail the coupon for 3 FREE booklets. 


PULP, PAPER SPECIALISTS— Courses cover 
engineering to paper machine operator. Demand 
field, exp’ct’d to increase 75% in next 25 years. 
Write for information. 


7. How to Become a Civil Engineer 


CIVIL ENGINEER—Famous course recognized 
by many states, prepares you to take exams. 
All aspects of civil engineering. Thousands of 
graduates. Write now for 3 FREE booklets. 


HIGHWAY ENGINEER—Advance in field. 
Course complete, covers theory, practice. Recog- 
nized by many states. Send coupon now. 


STRUCTURAL BLUEPRINTS—How to read 


| them. A key to advancement for ironworkers, 


patternmakers, builders of concrete structures. 
Mail coupon now, 


SURVEYING, MAPPING— Course for man who 
wants to enter civil engineering field, but un- 
decided about branch. Texts illustrated, simply 


-= written. Personalized instruction. Mail coupon. 


8. Draftsmen in Demand 


DRAFTSMEN— Over 4000 openings yearly. 
Senior draftsmen earn average $550/month. 
Break into field? 1. C. S. training in specialized 


| area can help you. Don’t delay. Choose field, 


then clip coupon. 


ARCHITECTURAL drafting course covers arch. 
drawing, house planning, freehand & ornamental 
drawing, shades & shadows. 


| ELECTRICAL—Arithmetic, electricity basics, 


projection drawing, machine sketching, elec- 
trical drafting, other subjects. 


ELECTRONIG—Math, mechanical drawing, 


| formulas, electricity, electronic & printed circuit 


drafting, others, 


MECHANICAL DRAFTING—Arithmetic, alge- 
bra, geometry & trig, projection drawing, me- 
chanical drawing, machine sketching, others. 


9. Electronics, Electricity 


APPLIANCE SERVICING—More appliances 
mean more demand for servicemen. 1. C. S. 


Jobs in gov't, industry. |. C. S. training helps 
worker in field advance to junior, sr. eng’n’r'ng 
positions. Also helpful in preparing for registra- 


MOTOR REPAIRMAN—Course 
starts with basics, covers AC, DC motors—per- 
fect for would-be maintenance men, or those 
who seek advancement to supervisor. 


INSTRUMENT TECHNICIAN—Specialists in 
electrical measuring & control equip. will be 
scarce in late ’60’s. Take advantage! Course 
gives training, starting with gen’! principles. 
Send for Success Kit right away. 


PRACTICAL ELECTRICIANS earn an average 
of $4.37 per hour. Get the know-how! Course 
covers building wiring, elect. equipm’nt. Helps 
prepare for licensing, journeyman exams. 


| INDUSTRIAL ELECTRONICS—Technical- 
_ level course—thorough grounding in electronics. 


Take first step to cracking this rapidly expand- 
ing field. Mail the coupon. 


ELECTRONICS TECHNICIANS—With 5 yrs. 
exp., they average $6500—many earn morel 


Be a specialist in this booming field! Course 
prepares you. Theory—you learn it. Plus prac- 
tical application. Mail coupon now. 


10. "Engineering — a Profession 


Take your first step to becoming a registered, 
professional engineer, with the help of famous 
I. C. 5. courses. There are two routes to eng’- 
n’r’ng: college and 4 yrs’ exp. in field; or high 
school and 8 yrs.’ exp. Then, state registration 
exam. |.C.S. courses help you obtain work 
where you can gain necessary field experience; 
give you knowledge you need to pass exams. 
Instruction available in Civil, Chemical, Elec- 


by authorities, are illustrated and simply written 


for quick comprehension. Study now, in spare | 


time, for future success or retirement career 
in engineering. Write “Professional Engineer” 
on coupon, Do it now, 


11. Success, Pleasure Through 
Better English Writing 


BUSINESS WRITING—Command the written 
word—a key to business success! Course covers 
composition, copywriting, editing, typography, re- 
port writing. Send coupon for FREE Success Kit. 


FREE-LANCE WRITING—A career for anyone 
with talent for writing. Course treats techniques, 
forms and—how to sell articles. Step-by-step 
instruction. Send coupon, 


SHORT STORY WRITING—An avocation that 
can lead to spare-time profit. Course covers 
English grammar, elements of a good story. 
Emphasis on actual writing. Get started now. 


PRACTICAL ENGLISH—A bedrock study of 
basic English. To improve your speech, writing. 
As refresher in the basics. People judge you by 
your language. Send coupon today. 


12. More Formal Education 


FINISH HIGH SCHOOL—It’s never too late. 
And H.S. completion means much greater earn- 
ing power and job security. |. C. S. High School 
programs let you complete your schooling at 
home, in spare time, at your own pace. Variety 
of courses offered: Business, Secretarial, Voca- 
tional, General. Complete only work you need 
for I.C. S. High School diploma. Start doing 
it Raye Oy ming out coupon and mailing it! 


also available. Take credits you need for l. C. S. 
H. S5. diploma that prepares you for college 
entrance exams. It’s never too late to start— 


courses. Instruction by records, text, the world- 
famous Berlitz way. Specify language you're 
interested in: French, Italian, German or Spanish. 


13. $$$$$ in Mechanics, Shopwork 


AIR CONDITIONING EXPERT—Experienced 
men make $125 a week, average, and demand 
is rising. If you have basic mechanical knowl- 
edge, take this course. In: 
nance, too. Write “Air Conditioning” on coupon. 


INDUSTRIAL ENGINEERING—Advance to 
higher position in operation/management of 
industrial plant: this course gives the knowledge 
you'll need. Also first step to becoming registered 
eng’n’r. Send coupon. 


INSTRUMENTATION—Several thousand new 
jobs a year in this demand field. A basic course. 
Write for Success Kit. 


MACHINE DESIGN—A technical field itself, 
this knowledge is vital to draftsmen, and a big 
plus for production men, shop workers. 


MACHINE SHOP PRACTICE—A basic course, 
giving overall knowledge of shop oper't’ns. 
Emphasis on practical facts. Personalized in- 
struction. A must for the man who wants to 
advance. First step? Mail coupon. 


Instruction in mainte- | 


and pay in line with demand. 


MECHANICAL ENGINEERING—Within your 
grasp a high-pay field where at least 2600 new 


| jobs open yearly. Write for Success Kit. 


SHOP PRINTS—And how to read them. An 
authoritative, factual study. Vital to men who 
want to advance in shop work. Mail coupon now. 


REFRIGERATION SPECIALISTS—Enter this 
booming field and learn the hard way? There’s 
no need. Training spurs advancement— it’s never 
been truer! Fill out coupon for complete in- 
formation. 


TEXTILE TECHNICIAN—The job outlook is 
good—for trained men. Course designed to help 
you break into field—or advance to management. 
Write “Textile” on coupon. 


TOOLMAKING—The average toolmaker earns 
$26 daily. For good reason: he knows a special- 
ized skill. 1. C. S. course equips machinists to 
crack this specialty, where over 4000 jobs open 
up annually. 


SAFETY ENGINEERING—A comparatively 
new field, and men with formal training are 
scarce. Be one. Take I.C. S. course. Covers 
math, plant design, equipment placement, psy- 
chology, safety principles, practices. Apply now. 


| Clip coupon. 


WELDING—6000 openings yearly for welders, 
I.C. S. offers 
several courses, from the basics to specialized 


areas. Write “Welding” on coupon for 3 FREE | 


books. 


14. Secretarial Help Wanted 


WHERE THE MONEY IS—It’s in specialized 
secretarial work. Few secretaries know special- 
izad terminology, procedures. Those who do 


| are in demand, command good pay. 


LEGAL SECRETARY — Course covers instruc- 
tion in typing, English, Gregg method sh’rth’nd, 
business law, insurance, office practice, public re- 
lations, legal shorthand. Equips you to work in 
law office. Apply immediately —the coupon’s how. 


MEDICAL SECRETARY—Basic secretarial 
skills covered in detail. Plus: instruction units 
on duties of a medical secretary, medical termi- 
nology, related subjects. Send coupon NOW 
for information. 


STENO-TYPIST—Want to be a secretary? 
Break into steno-typist work first. Send coupon 
for facts on |. C. S. training in typing, stenog- 
raphy, business practice—all you'll need to know. 


| More than 200 courses.. 


/ YOU 


15. Steam, Diesel Power. You're Needed 


BOILER INSPECTOR—Course equips you to 
break into field, inspecting boilers. Subjects 
include basic science, steam, boiler fundamen- 
tals, steam-boiler design, pumps & compressors. 


POWER PLANT ENG’N’R’NG—Want to ad- 
vance to watch or chief engineer? You'll need 


| knowledge this course contains. Mail coupon 
| right away. 


16. Wanted—Trained Supervisors 


FOREMAN—You can be one—training speeds 
the way. Course gives you the broad view of 
production. Send coupon. 


| PERSONNEL-LABOR RELAT’NS—Enjoy 


working with people? |.C.S. course can help 
you crack personne! field—or advance, if you’re 


| already in it. Labor relations also covered. Send 


coupon for FREE Success Kit. 
17. Earn Money in Radio-TV 


SERVICEMAN—Trained radio-TV servicemen 
average $100-$150 a week. |. C. S. course covers 
fundamentals of field step by step. Basic elec- 
tricity, electronics; AM, FM radio; B & W, 
color TV. Mail coupon NOW. 


RADIOTELEPHONE LICENSES—'1st and 2nd 
class. Courses give thorough grounding in com- 
munications fundamentals, preparing you for 
FCC examinations. Get complete details. Mail 
coupon for Success Kit. 


The Training You Need—from I. C. S. 


| Get the training you need for the job you 


want. Get it through I. C. S.—International 
Correspondence Schools. America’s oldest home 
study institution. 7,500,000 students. Over 6000 
training agreements with business and industry. 
. thousands of individ- 
ual instruction units, written by experts, then 
illustrated and edited to “build the teacher into 
the text.” Personalized guidance from your 
. C. 5. instructor. Convenient payment plan. 
Each of the |. C. S. courses on this page has 
been designed for one reason only: TO HELP 
BREAK INTO...OR MOVE AHEAD 
FASTER...IN THE FIELD YOU CHOOSE. 
Take the first step right now. Find out about 
l. C. S. by filling in the coupon and mailing it. 
You'll receive three valuable booklets—the 
famous I. C. S. “Success Kit” —completely with- 
out obligation. 
Your actions this minute could mark a major 
turning point in your life. Start filling out the 
coupon RIGHT NOW. 


CLIP COUPON HERE—TAKE YOUR FIRST BIG STEP TO REAL SUCCESS! 


1.C.S., Scranton, Penna. 18515 


Accredited Member, National Home Study Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS Ia S 


Dept. B2030M, Scranton, Penna. 18515 
(In Hawaii: P.O. Box 418, Honolulu. Canadian residents 


mail to Scranton, Penna. 


Nam 
(Indicate Mr., Miss, Mrs.) 
Address 
City State -Zip Code 
Occupation Employed by 


Working Hours_____ A.M. to———— P.M. 


Low rates to members of U. S. Armed Forces. 
Approved for Veterans under new G. |. Bill. 


(a aasma case cess meh SS US mE Sm iy iy Sw Sm ts Se Sy Sm —_— ee ee ee a ee ‘l -= =m 


Further service handled through 1.C.S. Canadian Ltd.) 


Without cost or obligation, rush me “HOW TO SUCCEED,” the opportunity 
booklet about the field | have indicated below, and a sample 1.C.S 


Field of interstas 


. lesson. 


Special |. C. S. booklets for women. 


a EEN E. 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 

By W. STEVENSON BACON 


Fastest gun in the world is this two- 
pound self-contained gas laser pistol for 
signaling, perhaps by pilots downed be- 
hind enemy lines. The Sperry Rand laser 
shoots a silent beam visible for four 
miles in daylight or night; it can be 
seen, as an intense red flash, only by 
someone looking right at it. The laser 
beam is five to 50 feet wide at a mile, 
harmless to eyes at over 10 feet. 


Traffic “rabbits” to pace motorists quickly, 
safely, and smoothly through tunnels and 
other highway bottlenecks may cut down 
delays in busy areas. The rabbits, in con- 
cept like the mechanical rabbits used for 
dog racing, would actually be rows of lights 
spaced two or three feet apart. Each com- 
puter-controlled lamp would flash as a car 
approached, giving the driver the look of a 
single light always moving just ahead of 
him. Sensors would check for hazards and 
keep tabs on the position and velocity of 
every car, running the rabbits at safe speed. 
J. W. Wigert of Westinghouse, inventor of 
the rabbits, says drivers slow down in tun- 
nels because walls rushing by make their 
speed seem greater than it is. 


Probably the ultimate in hi-fi amplifiers is— 
plug your ears—a 5,000-watt transistor ver- 
sion developed by Westinghouse engineer 
Richard J. Ravas. Although it’s the right 
size to fit in your living room, it is more 
likely to find application in high-power PA 
systems, as a supersonar transmitter, or as 
a mighty sonic source to vibrate airplanes 
and rockets to check stress tolerances. The 
amplifier grew out of a compact spacecraft 
inverter intended to change DC to AC. It 
uses new high-power transistors, pulse-width 
modulation, fast switching, and new output 
diode circuitry to produce 5,000 watts of 
audio power. 


One man’s meat is definitely another man’s 
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poison when it comes to drugs, say research- 
ers. A number of examples from a recent 
meeting sponsored by the New York Acade- 
my of Sciences: penicillin cures thousands 
every year but also kills hundreds of others. 
Aspirin relieves some persons’ headaches 
and makes others sick. Sleeping pills give 
some individuals eight hours sleep and help 
others for only four. Some drugs work 
quickly for Eskimos and Japanese, and 
slowly for Caucasians. Conclusion: Your 
reactions to drugs are as personal and varied 
as your fingerprints. 


Hydraulic fluid, used in cars, planes, space 
vehicles, and much other machinery, owes 
its high performance not to design but to 
extremely small amounts of impurities. 
Years ago it was found that a hydraulic 
oil additive, tricresyl phosphate, along with 
impurities called acid phosphates, combined 
with bearing surfaces to form a protective 
coating that cut down greatly on hydraulic- 
system wear. Now, thin-layer chromatog- 
raphy and neutron-activation analysis have 
proved that the tricresyl phosphate has 
nothing to do with it: “Impure” acid phos- 
phates do the trick. The detective work, 
which will result in new lubricants and hy- 
draulic fluids, was done by a team of Penn 
State scientists. 


What may be the most efficient turbine en- 
gine ever invented is a compact device that 
combines all the advantages of steam and 
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See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power—famous 
Mt. Palomar reflecting type. Aluminized and 
overcoated 3” diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens, 3X finder, hardwood tripod. Incl. 
“STAR CHART"'': 272-page HANDBOOK, 


"HOW TO USE YOUR TELESCOPE"’ 
Stock No. 85,050N 
Stock No. 85,105N (414”) 


jalan aaa $29.95 Ppd. 
atte $84.50 fob. 


9 Ft. tall. Rises to amazing heights on just 
hot air. Supplied with tether attached, so can 
be used over and over. Easy to make, launch, 
fly. Loads of fun. Great for celebrations, sci- 
ence fairs, plain fun. Will lift model gliders, 
parachutes, instruments, etc.—anything up to 
W Ib. Approx. 5 ft. diam. when fully inflated. 
Kit contains 10 pre-cut red & white gores 
(No. 1 model paper), 6 ft. 14-gage wire for 
bottom ring, top, ‘‘tie-off’’ cord, complete 


instructions. 
Stock No. 60,691N........................$2.00 Ppd. 
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MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (25¢" x 13%") 
electric motor and pump ideal for hobby- 
ists, labs, schools. Pumps continuous flow 
of water at rate of one pint per minute at a 
12” head. With two ‘‘D"’ batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in either direction. Self- 
priming. 

Stock No. 50,345N ......................$2.25 Ppd. 
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GIANT WEATHER BALLOONS 
"Balls of fun’’ for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed. and temp. Made of 
heavy duty neoprene, Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Stock No. 60,568N (8° diam.) ....$2.00 Ppd. 
Stock No. 60,632N (16' diam.) .$7.00 Ppd. 


Sn SE, Bak 
“FI NET 
Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to 5-lb. Mag- 
net—drop it overboard in bay, river, lake or 
ocean. Troll along the bottom—your ‘‘trea- 
sure’' haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-lb. Magnet is war surplus—Alnico V Type— 
Gov't cost $50. Lifts 150 Ibs. on land, 


under water. | 
Stock No. 70,571N ............ 5-lb. $12.50 Ppd. 


Stock No. 70,570N ........344-lb. $8.75 Ppd. 


KEEP PACE WITH 
THE SPACE AGE! 


AMAZING 
BARGAINS 


for Fun ° Study ° Profit 
from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 
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P S 
Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 


GIANT FREE 
Completely new 1968 Catalog. 148 pages 
packed with nearly 4,000 unusual bargains. 
Exciting new categories. Many new items. 
100's of charts, illustrations. Many hard-to- 
get war surplus bargains. Enormous selec- 
tion of telescopes, microscopes, binoculars, 


magnets, magnifiers, prisms, photo com- 
ponents, etc. For hobbyists, experimenters, 
workshops. Shop by mail. No salesman will 
call. Simply check coupon or write for Cata- 
log “N” to Edmund Scientific Co., Bar- 
rington, N.J). 08007. 


AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3” x 34%4"°— 
enlarges them to 35” x 30” if screen is 6\2 
ft. from projector, larger pictures if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. current 
.. . 6 ft extension cord and plug included. 
Operates cn 60 watt bulb, not included. Size 
12” x 8" x 414" Wide. Weight 1 Ib. 2 ozs. 


Plastic case. — 
Stock No. 70,199N ......................$7.95 Ppd. 
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MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes, counts, 
compares, sequences. Colored plastic parts 
easily assembled 12” x 3445” x 434". Incl. 
step-by-step assembly diagrams. 32-page in- 
struction book covering operation. Com- 
puter language (binary system) program- 
ming, problems and 15 experiments. 

Stock No. 70,683N ......................$5.98 Ppd. 
nce pean FEE, N ana s ; a So ee series ae 
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IT'S HERE—BIG, NEW DIGICO 


If you think DIGICOMP | was something— 
wait ‘til you use DIGICOMP II! Loads of 
fun! Terrific challenge! Actually works like 
electronic digital computer but needs no 
power. Adds, subtracts, multiplies, divides, 
memorizes. First mechanical computer w/ 
auto. switch action. First model designed for 
programming. Speed reduced by factor of 
million to 1—you can see what's happening. 
Stock No. 70,946N (Intro. price) $16.00 Ppd. 


MONEY BACK GUARANTEE! 


MAIL ORDER TODAY! 
| EDMUND SCIENTIFIC CO. 


300 Edscorp Bldg., Barrington, N.J. 08007 
l C Please send free Catalog ‘‘N’’ 


| STOCK NO. ITEM PRICE 


Please send | TOTAL 
check or M.O. ENCLOSED 


fll 


| | 
il 


i Name —— 
| Address | 
== State Zip.__| 
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Send for this booklet on 
ENGINEERING TECHNOLOGY 
AND ENGINEERING 


Learn how you can prepare for a dynamic 
career as an electrical or mechanical engi- 
neering technician or engineer in such 
exciting, growing fields as avionics, mis- 
siles, reliability control, fluid mechanics, 
data processing, metallurgy, microelectron- 
ies, and advanced aerospace research. — 
_ MSOE offers residence study programs 


leading to these degrees in engineering _ 


= technology and engineering: 
2 years — Associate in Applied Science 
4 years — Bachelor of Science 


Also get facts about scholarships and fi- 
nancial aids, job placement and other 
student services, plus photographs of Uz 
MSOE technical laboratories and A 
student activities. Courses ap i 
proved for veteran training. a 
For your copy, just mail g 

the coupon — p” 

no obligation. 


a a. 
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Milwaukee, Wisconsin 53201 A 
EET ees ee eR Ree eee eee eee eee eee ee 


Milwaukee School of Engineering 
Dept. PSM-168, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 


Please send the “Your Career” booklet. 
I’m interested in 


O Electrical fields O Mechanical fields 
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Science Newsfront 
[Continued] 
gas turbines and operates on a new thermo- 
dynamic cycle. The unit, for power genera- 
tion or propulsion, uses a liquid that en- 
ters the pump (see drawing) and is sent 
through a recuperator where it becomes a 
gas. The gas, its temperature increased by 
a heater, turns the turbine shaft. On the re- 
turn trip, the gas goes through the recupera- 
tor again, then to the cooler where it be- 


HEAT ‘7 Sy eee: 
REJECTED, INPUT ~~+ : 
Re RECUPERATOR 


comes a liquid. Amazingly, the turbine is 
25 percent more efficient than a similar gas 
turbine, and its thermal efficiency exceeds 
50 percent. Unlike conventional designs, it 
puts its exhaust heat to work in the re- 
cuperator, changing incoming liquid to gas. 
The thermodynamic cycle on which the de- 
vice operates is called the Feher Cycle after 
E. G. Feher of Douglas Aircraft, the inventor. 


The dangerous maneuver of driving onto a 
crowded high-speed expressway should be a 
snap with a new driver-guidance system. 
All the work is done for you: Sensors moni- 
tor the number and speeds of cars on the ex- 
pressway and measure the gaps between 
them. As you drive down the entrance ramp, 
other sensors detect your vehicle, measure 
its length, and estimate its acceleration ca- 
pabilities. A computer system connected to 
a lighted signboard does the rest. Follow 
the directions on the sign and you merge 
smoothly and safely with expressway traffic. 
The merging system, being developed by 
Raytheon Co. for the Bureau of Public 
Roads, will keep traffic flowing. 


= The chemistry of intoxication is now coming 


to light, and it may tell scientists why al- 


' cohol changes behavior, causes loss of mus- 


cle control and inhibitions, lightheadedness, 
and unconsciousness. First step is research 
by Drs. Aaron Feldstein and Hudson Hoag- 
land of the Worcester (Mass.) Foundation 
for Experimental Biology showing that sero- 
tonin, a brain-nerve compound playing a 
role in depression, elation, anxiety and an- 
ger, is acted on differently when alcohol is 
added to the equation. Serotonin usually 
changes into 5-hydroxyindoleacetic acid, but 
with alcohol, it becomes 5-hydroxytrypto- 


Continued 


You can make a room like this 
so easily, for so little money, 
with Royalcote Paneling 


The natural warmth of woodgrain patterns, a 
room your wife and family will love—yours 
when you, along with your interest in making 
things, and Royalcote paneling get together. 
This is the promise of Royalcote paneling for 
new room additions, conversions, or remodeling 
existing rooms. Royalcote paneling comes in a 
lively choice of 15 beautiful woodgrain patterns, 
textures and colors. 


Remodeling is easy with 4’ x 8’ panels applied 
with Royalcote adhesive and beautifully trimmed 
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Petty sake 
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MASONITE 
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CORPORATION 
Name 
Masonite, Royalcote and Marbletone are 
registered trademarks of Masonite Corporation Address 
City- 


D m e e ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


[_] Please send mea free copy of full-color interior idea booklet, 
"Fashionable Royalcote Paneling." 


[_] Please send application information onthe Royalcote system. 


with matching Royalcote metal or vinyl-covered 
wood moldings. You can create a professional 
job at surprisingly low cost. Only the Royalcote 
brand offers textured Ceylon or Kashmir Teak, 
book matched French or English Walnut, and 
travertine-like Marbletone. See them all at your 
building materials dealer. And send for your 
free booklet “Fashionable Royalcote Paneling” 
filled with decorator and color coordinating 
ideas with complete application instructions. 
Yours from Masonite—creators of Royalcote 
paneling and accessories. 


MASONITE CORPORATION, Dept. PS-1 
Box 777, Chicago, Illinois 60690 
In Canada: Masonite Corporation of Canada, Quebec 


County_____State________ Zip Code 
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Fix Cars 


SAVE TIME, WORK, MONEY 


This famous manual lets you 
“breeze through” auto repair jobs 
—quickly, easily, right! 


OW you can “breeze thru" the toughest 

car "repair jobs — in DOUBLE-QUICE 
time. If you're a beginner mechanic you 
can tackle jobs you never dreamed you 
could handle. And if you're an expert, 
you'll save yourself hours of work... and 
Save money, to boot! 


It's easy with the big brand-new edition 
of famous MOTOR’S Manual. You get the 
expert help of 300 Official 
Factory Shop Manuals—the 
time and work-saving meth- 
ods developed by factory 
engineers for their own mo- 
tor car lines — bolled down 
in one handy book. 


No guesswork! MOTOR’S 
Manual starts you from 
“scratch — expert ‘“‘know- 
ec how’ guides your hands 

—R. Carter, through every step of prac- 
| tically every job. With clear 

Mechanic illustrations and 1-2-3 in- 
structions, these experts show you how 
to ‘‘polish-off’’ repairs on American cars 
— 1959 thru 1967 — plus Volkswagen! 


NEW, REVISED Edition gives you 
everything you need to know to repair 2,300 
models. Over 1250 double-size pages. 3,800 ‘“This- 
Is-How" pictures. 457 “Quick-Check’’ Charts, 
225,000 Service and Repair facts. Instructions 
and pictures so clear ma CAN'T go wrong! 5 
MILLION copies sold. 
rages, U. 8S. Armed Forces. 

SEND NO MONEY! Just mall coupon. Use me out o 
Manual for 10 full days, free. If you don't agree rough spots.’ ; 
that it is the greatest time- and work-saver you've "Missouri 
ever seen — return in 10 days, pay nothing. 


i YES! FIX 
THESE PARTS 


Ignitions, Trans- 
missions, Start-| 
ers, Power Steer- 
ing, Carburetors, 
Power Hrakes, 
Distributors, 
Much morel 


FIX THESE 
CARS 


havr "50 thru 


“For over 25 
ears, Motor 
as saved 

many hours. 

Worth its 


MAKES (including 
new models) AS 
WELL AS Conti- 
nental, Imperial, 
Jeep, Rambler.,| 
Thunderbird, 
Volkswagen, etc. 
Plus front drives! [ 


ttln school 
sed by many schools, ga- where I learn- 
ed the trade, 


Student 


Same Offer on NEW AUTO 
ENGINES & ELECTRICAL 
SYSTEMS 


Try Book’ 
for 10 Days 


1,200 pics, how-to text on 
| princip es, design, upkeep 
of ALL engine & elec. 
works. Check box in coupon. 


MAIL COUPON NOW FOR 10-DAY FREE TRIAL 
(Attach to Posteard if More Convenient) 


ENGINES & ELECTRIC L SYSTEMS. If O.K., I will remit 
$8.50, plus delivery charge and sales tax, if any, in 10 days. 
Otherwise I will return book postpaid in 10 days. 

Check box and save shipping charge by enclosing WITH 

coupon entire payment of $9.95 for Auto Manual (or $8.50 
anual) plus sales tax, 


l| MOTOR BOOK DEPT., Desk 821 
250 W. 55th St., New York, N. Y. 10019 
Rush to me at once the book(s) 1 have checked below: 
MOTOR'S New AUTO REPAIR MANUAL. If O.K., I will 
i C] remit $2 in 10 res tee , S53 monthly for 2 months and a final 
payment of $1.95 us delivery charge and sales tax, if 
i any) one orth after” that. Otherwise I will return the book 
| postpaid in 10 days. 
E Print NaM@.ccc sass ee eee oee eer tee eee peepee ee ep APO. a ae 
i ul | ae oe oe ee ee ee ee ee ee a ebb i n ttn 2 kanntni beppe 
City & Zip 
R State. tteeueep tt epwehtivpseeptseteqtp itt tieaeeeetiunae NEE) j tiga he eo & @ 
i Also send me for 10 days’ Free Trial MOTOR’S New AUTO 


if any. Same 10- day 


for Auto > Engines 
return-for-refund privilege, 


Cae an oe On On ee ee ee ee ee ee a a a a a ij 
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Motor puted | 


Science Newsfront 
[Continued] 
phol. Other research shows that norepineph- 
rine, another emotion-creating brain com- 
pound, also takes a different chemical path 
when alcohol is present. 


Pictures of nonexistent objects, 3-D holo- 
grams of the human body that show more 
detail than X-rays, and 3-D TV are among 
the exciting ideas suggested by new de- 
velopments in holography. By illuminating 
an object with sound and then scanning it 
with a microphone (see drawing), an inter- 
ference pattern is created that can be photo- 
graphed from a cathode-ray tube. A 3-D 
image of the object is seen when the film 
is viewed by laser light. Possible use for the 
Douglas development: medical “X-rays” 
that show the internal organs in detail with- 
out exposing the patient to radiation. At 
the University of Michigan, researchers have 
found a potential way to transmit a holo- 
graphic TV picture, currently impossible be- 
cause of the enormous bandwidth needed, 
by reducing image sharpness and detail. 


SCANNING 
MICROPHONE 


TEST OBJECT 


HIGH-FREQUENCY 
SOUND aa": 


| 


With such a system, tiny 3-D figures would 
seem to dance in space in front of the TV 
screen. And a GM scientist has successful- 
ly synthesized 3-D pictures of nonexistent 
objects by mathematically describing the in- 
terference pattern, or hologram, that would 
be produced by them. 


TO CATHODE-RAY 
TUBE DISPLAY 


A “happy box” that you can carry around 
with you to make you feel good is now 
possible, but it’s not likely, at least not for 
awhile. Soviet MDs have discovered that 
mild electric currents, in the 1.5-milliampere 
range, can either elevate or depress a pa- 
tient’s mood when transmitted through the 
head. Their work has been partly confirmed 
by Dr. Saul Aronow of Massachusetts Gen- 
eral Hospital who recently found that plac- 
ing the negative electrode of a small power 
source on the forehead and the positive elec- 
trode on the nape of the neck made most 
people feel happier. The positive electrode 
on the forehead tended to depress. fs) 


WHEREVER THE GOOD JOBS ARE... WHEREVER THE BIG MONEY IS, — SAY: 


Today, more than ever, the NTS- rained Man is in demand. 
He has all the qualifications for a better job. He earns 


more money.. 


. industry needs and wants him, because NTS 


training is ACTIONEERED. \t's specially planned to help you 
learn in ony. All courses are shop-tested, home- 


25 COLOR 


F NEW! Í E g 
q i 


ELECTRONICS 25" Color AUTO- MECHANICS 


DIVISION 


NEW KITS! MORE KITS—wit 
nearly all the electronics 
courses. 25” color TV kits 
included i in color TV courses. 
No kit deposits. No extra 
cost. All new Communica- 
tions course and Industrial 
Electronics course — most 
advanced in their fields. 
Check coupon for choice 
of Project Method Courses 
and new Free Color Catalog. 


TV KITS 


DIVISION 


if you live cars, make cars 
your living! NTS gives you 
the technical training to 
become a skilled Mechanic 
fast in any one of four Auto- 
motive fields. Professional 
Tools and Equipment come 
with all NTS Mechanics 
courses at no extra cost; no 
kit deposits. Service your 
own car...repair others, 


and earn while you learn. 


study designed, industry-approved. And, you enjoy learning 
while you prepare for the great opportunities that are 
always open to the “NTS Man.” The four big career fields 
shown below are the fastest growing in industry today! See 
the coupon tor complete list of courses. 


AIR-CONDITIONING 
Refrigeration Division 
Air Conditioning and Refrig- 
eration Technicians are 
needed now. NTS gives you 
the practical skills that pay 
off big! Learn to handle 
home and industrial work— 
start your own business 
with either of the two 
courses in this division. You 
get the Tools, Tester, and 
equipment you need at no 
extra cost; no kit deposits. 


HOME APPLIANCES 
DIVISION 

Get the Home Appliances 
“know-how” fast...then get 
in on the big money! All 3 
up-to-date courses include 
Equipment Kits, Tester, Tools. 
Courses are designed for 
easy learning, quick results. 
Set up shop soon for full- 
time or part-time income. 
Earn while you learn. Be a 
Master Technician, or Handy- 
man, Check coupon below. 


HIGH SCHOOL AT HOME 


National offers accredited high school 
programs. Take only subjects you need. 
Study at your own pace. Everything 4000 S. Figueroa St., Los Angeles, California 9003 
included at one low tuition. Check special 


High School box in coupon for full infor- Please rush FREE OPPORTUNITY BOOK and SAMPLE LESSON on course checked. $ 


mation and FREE catalog. | J ELECTRONICS DIVISION AUTO-MECHANICS DIVISION x 
| C] Master C Color TVS C] Automotive-Diesel Master Course 
APPROVED F go Color TV er Br one O Automotive Mechanics i 
FOR | 


Qualified Technicians [C] Diesel Mechanics 
ii C Master Course in TV & 
VETERANS 
SEND FOR 45% 


SCHOOLS 


NATIONAL Gen 


O Engine Tune-Up and Electricity 


| 
AIR CONDITIONING f 
REFRIGERATION DIVISION | 

I 


Radio Servicing 
i [C] Practical TV & Radio Servicing 
J O Master Course in 


ho Electronic Communication 
FREE BOOK™ X N> s OFcc eanas Course i 0 eE nal tee TANN & 
A AS “, a Į C Industrial & Computer Electronics Master Course 


C] Stereo, Hi Fi & Sound Systems 
J O Basic Electronics 


& SAMPLE “SS fre | 
LESSON à re 


0 Air Conditioning-Refrigeration 
Servicing Course 


CLASSROOM TRAINING AT LOS ANGELES 


You can take Classroom Training at Los 
Angeles in Sunny Southern California. NTS 
occupies a city block with over a million 
dollars in training facilities. 


NATIONAL Ge) SCHOOLS 
\ 


WORLD-WIDE TRAINING SINCE 1905 


4000 So. Figueroa St., Los Angeles, Calif. 90037 
You enroll by mail We have no sales- 
men; this means lower tuition for you. 


- O Home Appliances 


§ HOME APPLIANCES DIVISION 


i C] Home Appliances Master (Dept. 202-18) 


Technician’s Course 


Servicing 
C] Handyman 
Appliance Repair 


ADDRESS 
CITY 


| 
j 
HIGH SCHOOL DEPARTMENT f 
[C] High School at Home a 
i 


NAME- ME l 


SERTE ancaman 


Fill in Zip Code for fast service 


O Check if interested in veteran training under the new GI Bill. 
C) Check if interested ONLY in classroom training at Los Angeles. 
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This vatuable Dietzgen 
drawing outfit included 
in course. No extra cost. 


Become a professional high-pay 


DRAFTSMAN 


Learn quickly at home 


There’s a great future for you as a trained 
draftsman. Jobs are always open for qualified 
men in every phase of this exciting field. You 
can earn big pay, get promotions and security. 


SEND FOR FREE BOOKLET 
Get complete, low-cost training at 
home. All materials supplied. 
Skilled instructors give your work 
personal attention. Mail the cou- 
pon today for your free booklet, 

‘“‘Careers in Drafting.” 


T 
DRAFTING | 
Le mane 


q oe 
ee 
= Saami 


LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 S$. Dearborn, Dept. 73-0% Chicago, Illinois 6086805 
Please send me your free illustrated booklet, 
“Careers in Drafting,” and full information on 
training at home. 


Name...... CSE Tw eS RSS RRS SEA CO ē s 
AUTON, ra AE 


State...... ea EE EEEN TI uaip No.. ae oe 


FREE FA os eee 

on re FS GAME WARDEN | 
x Fish-Wildlife Mgr. » Forester, 

4 .  ~Gov’tHunter or Aid or Assistant _ 


/Aype Positions that require , 


£4 gétess Formal Education > == 


C 
TA 
g 
“921 


B 


pia aa 


Don't be chained to desk, machine 
or store counter, Easy home-study 
plan prepares you for exciting ca- 
reer in Conservation. Many Fores- 
try & Wildlife men hunt mountain 
lions, parachute from planes to help 
Í marooned animals or save Injured 
campers. Live the outdoor life you 
love. Sleep under pines. Catch. 
breakfast from icy streams, Feel 
and look like a million, 


E: fe OPPORTUNITIES IN YOUR STATE? 


We show you how to seek out job openings in your state and oth- 
ers Coast-to-Coast. Good pay, low living costs, no layoffs. Age 17- 
45, sometimes older on private game farms and hunt clubs. Live a 
life of thrills and adventure. G. I. Bill Approved. Accredited Mem- 
ber National Home Study Council. No salesman will call. 


FREE: 20-pg Conservation Career Book, “JOBS FOR 
SPORTSMEN — How & Where to Get Them” & 3-mo. subscrip- 
tion to Conservation Magazine. Rush name today! State your age. 


NORTH AMERICAN SCHOOL OF CONSERVATION 
4500 Campus Dr., Dept. 4181. Newport, Calif. 92660 


STUDY 


ART 


In Spare Time 


po you like to doodle or sketch? 
Try famous WSA's new home- 
study Course in Art. In spare time 
learn drawing, painting, advertis- 
ing art, illustrating, cartooning, 
fashion, TV art. Get TWO big art 
outfits (and case), without extra 
charge! Send name and address 
today for our FREE BOOK. No ob- 
ligation. WASHINGTON SCHOOL OF ART, Studio 
01-013, Port Washington, New York 11050. Estab. 1914: 

Accredited Member, National Home Study Council. 


DRAPED FIGURE 


Tear out ad asa reminder. 


Fascinating 10 million year old fossil-bearing 
rock. Perfect desk ornament, paper weight, edu- 
cational gift! Each sample generous in size, rich 
with fossil remains. Hand gathered and graded — 
signs of plants, animals, shells — many no longer 
exist, Satisfaction guaranteed or money back, 

ry Regular — $1.00 Large size—$1.50 
emer (please add 25¢ shipping and handling) 


CLOCK => 
NOW $ z 


Simple, sensible, re i. -Kut np sree pans sm for iF; 
yourself or sell at a a pron AVE 1 $3. Narrow į 
waist 83” tall models er Sp rit of he Century’’ and new $ 
**Spirit of Peace’’ with amazing console base or stately $$ 
straight side ‘‘Spirit of America’’. “HOW-TO” Photo- H 
pack Plans with LIFE SIZE PATTERNS tell all—plus jff 
CLOCK BUYER'S GUIDE. Jet Bie os 
(Knempel Orininal) Westminster. Ovi „ehime move nis gt 
ents, gorgeous nze-silver als. (HE 
LYRE pendulums, "Anest solid i kila. dried mahogany, | 
walnut or cherry Jiffy Joint Mwik-Bilt case kits, 51.00 cach 
plan. Rush $2.50 all three plus Free Bonus ‘‘Petite Grand- i 
_ mother”? plan, as folka have for over 50 years, i 


uI FAMOUS 


»\\\ BRANDS! a 
IRES TRUCK 

@ auToO 

) EA. SAVINGS NEVER LESS THAN 50% up to 70% OFF REG. PRICE! 


MW HEADQUARTERS Sor ALL SPORT CAR TIRE SIZES 
FREE - SEND FOR YOUR wand oe - FREE! 


FARM 


BUILD YOUR OWN 
TABLES 


All PRICE RANGES 
Plans 6 to 9 ft. sizes 


Send .35 for catalog and cloth samples 
| CAMPBELL BILLIARDS, Box 260A, Hartland, Wisconsin 


™ PLAY GUITAR 7 DAYS 


“S44 OR MONEY BACK 


> TOP GUITARIST ED SALE’S famous 66 
age secret system worth $3.00 teaches you to 
play a beautiful zong the first day and any 
song by ear or note in seven days. Contains 52 
photos, 87 finger placing charts, etc. plus 110 
pop pular and western songs, (words and mume): a 

1.00 Chord Finder of all the chords used in 
music; and a $3.00 Guitarist Book of Know ec ge. 
TOTAL VALUE $7.00 
—ALL FOR ONLY $2-98 


SEND NO MONEY! Just your name and address, pay 
postman: $2.98 plus C.0O.D. postage. Or send $3. on 
with order and I pay postage. (Sorry, no C.O.D, out 
side Continental .S.A.—please remit with order). 


10-Day Money-Back Guarantee. 


A. ep SALE, Studio 154-A, Avon By The Sea, N.J. 07717 
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ELECTRONIC 

ct Taansisrorizeo TREASURER FINDER 
Locetes buried or hidden GOLD, SILVER, 
". COINS, JEWELRY, MINERALS, VALUABLE 
l ” RELICS. sees One discovery can bring RICH 
\ REWARDS. Esplore ouldoors, old houses, 
= A eet beaches, lakes, etc. New precision, imported 
$ — detector at sensational low price by world- 

r famous electronic factory. Equal to instrument 
selling to $150; Loud signal, sensitive earphone. 3—[t. 
Wapin handle. Fasily concealed, Fite coat ee ol 


Wrigohs Urud Maximum directional «effect for ii- 


jentia akie 666. Complete, Post paid EEEE ae 


MAMMOTH 9 FOOT HOT AIR BALLOON 


AND 9-FOOT FLYING SAU: 
CER! For s new thrill, My 
the Hot Air Balloons of Flying A 
Seucers' Goes lo amazing ‘o 
heights on just hot aur. Sale. 
No flames are carmed aloft. 

Fly at over and over again. Bill 

carry parachutes, instruments, 

etc, Ideal for July 4th, celebrations, i 
science Cluba of just real fun. Multi- (= hn 
color, pierut gores. ready for quick a s 
assembly. Set includes all maternala for a 
laum hing., inflating and fying wa 


j Also geaolly ee cage fat Away fant = 7077 Hot Air Ballon. 7 Feat Tall, Compl ete bene 42.75 

“while worn, New thin, two-way stretch E] 7080. Hot Air Flying Soucer (U: F.0.] 9 Feet Diameter. 
fabric with patented self-grip overlay —— ~~ Complete..... $3.95 
adjustable to fraction of inch for mazi- .— TE 


aloe & effectiveness, Saat H U W T IN G 


YE Ea 
TRIM WAIST AT ONCE 
- $19. 05 | FIDE-BAND TRIMMER BELT GIVES 


HE-MAN LOOK IMMEDIATELY! 
Improves posture. Eliminates fatigue, 


Produce croude of 


+ at i 
smoke. Doss not explexte, just . ' 6304, Postpaid Oal i 
eraten, smoke. Many ussul a fous | POCKET BLAZING TORCH 11 6304. Peswudosly 8295. | ci nae Generator z 
Uasd Eri yain butone torch shoots power- , = g Lighs rem x 
fu l; "r pa ojade ri jot flame L te 6") Atomic Energy. w 
ong! ms up io hoor per filling: s j . z r 
anien, Cighu trouble-free, go year guar- COLOR Silent a E AAA LANAA S 
antee. Lights wal or dry. wianie r : ‘ | 
ar Ā ream. si a" long (Si.re of TY 5 ; Sh Killer eeraa enen LIGHTS UP! 
pres it}, All metal Snpitaed finish eee FROM BLACK & WHITE SETS 00 of amazing , ‘ Gold metallic balls 
rus ies de- ulate hi -| 
,_ 4002. Price Postpaid...,. $4.95. Wonderful Optical Effect. Yeb, you see Sman f Sine A mapik ad NuR ige than Mear nee 
i A ainak A A ai rest programa ln garimen mele sven wisp E A ate a) mnie Mees . that causes neon light 
thaug s o black-on te set garine no : ate ; | 
pecial multi-color glasses give this| shot. Push button feeds one or more Son sabe dhain eann, rd 
‘effect in J-dimension. Can be worn with| shots right into sling. Pure gum, heavy- trons Fou accumulate an tl 
ot eT s09. a ar a arr $1. 3 duty rubber gives hard-hitting wallop. tic electricity. Hold in hand, 
Is bed lS A Frtrcaveses 5 "Sight" for maximum. meee a Uniaw-} Touch ball to soa or object to dis- 
"SEA Military Meda Smoke Bomb Powder tat in Detroit. B's 10y pkg.| charge shock. asta forever Harmless. 
for Chul 7 
World famous medals owarded fo | : - -1X3377. Hunting Slingsh $I. 85; No. 4997. 7 3 ter $2.00 
shonding Brovery! Wonderful for collec T "r Sanip ign tea “Honting Silaghi pe —— = — 
tors, historions or dress parode, Eoch is) Kennedy Looks at Lincoln - oe o -~ COMPLETE SELF DEFENSE 
- — 
impressively designed, complete with co- | Genuine penny with Lincoln lookine at mane. Ween ee 7 E 
orful ribbon and pin-back, ready 1 weet Kennedy. L KA Jual and rare ish EP w ae — T aa 


i I ë — 
iia cae ee 5990. Eoch.... 33e 3 for..e. 85e] movien ete. In 
z France (Lett). » + only $2.50; Lincoln Smoking Pipe trieka,” unia ie 
O 8946, Iron Crore. acis as cover-up. 
Germany (Right) -. 6 $2.50: ym! rke Causial and rare. 


; Genuine penny. Laine nin smoking wih | Hundreds of uses, - 
C 8950. German Nozi 1 $5 Meda)" $2.50 — 5989. Each. ase Ihor. ' No. 2671. Lorge Pkg..... 75c 


sasoline | l 


KETSUGO ÙU 
Unbeatable, Unarmed Self 
efense. Includes 
KARATE, JUDO, Jiu 
ibe SAVATE, AIKIDO, 
YAWA RA, ATE-WAZA. 
Kewerst, most complete 
book. All the targ@r! areas, 


nerve centers, pressure (SILENT DEFENDER GAS GUN 


Ponts maxing if postible 
for a weokling to beot up [Protection against s, robbers, degs, 
g thug oy 


end contral big bullies in lattackera. Protection without 

* seconds. Over 200 illus-|Powerful and painful enough to send 
| trations, anatomical charis., How your | assailant ruanlag end scre for 

For boats, cors, plone models, jet engine experiments, science of jet | hands can becume more powerlul weapon ‘help. Temporarily disables t . 


opulsion, etc, No moving parts. Easy to start. Runs on standard gaso- | thon clubs, knives, even guns on close inc permanent damage. Easily carried in 
fighting. Invaluable for ladies, Fully |your pocket, puree, car. ‘Kee Sevrarel] 

line. Gives eide thrust, About Pija ja Pe iby to most A aP to be finest, most complete, |around the house. p 
m LE omei comp ate. at two or more Po to, maA modern book. > 4101. Price Ce ee ee ee ee | $15 


No. 7411. Price Each. . $1.75 _ 2 for $3.00 |] 1004. Complete Only..... $1.00 ` 
Why | 15-SHOT ; SUPER | 
REAL MIDGET SECRET "BUG" powen MAGNETS y _ 
GUN MICROPHONE GO TREASURE HUNTIAG. FISH ~~ pane 
REALLY SHOOTS TRANSMITTER | ITH A Mi ours o pae 4 | 
WITH. LOUD BANGI an SHOOTS STANDARD ON LAND. EVEN MORE UNDER- Wg 


ferifie noisemaker 
for celebrations, starting pun, 
acore dopa and thes. Uses SUPER} 
BANG CARTRIDGES thot con be 
heard for blocks. Easily concealed in 
porket or hand Precision mechanism 
made in Europe by fine gunemiths, Attractive 
nikel finish, checkered non-slip grip, target 
sight. About ‘yt long. Prices melode shipping 
chargen Connot be sold in Michigan, _ 
M-906]. Midget Gun. Price ..ssceseussnces 1.50 
coud bang. Louder than regular .22 cal blanks. Package 
maf A0 
[m X-9064. Midget Blonks. Pkg. 754. 3 Phos. $2.00, 


5 MASTER KEYS | 


WATER! Thousands of practical 
uses. Recover valuable outboard 
mature, tavkle, tools, metal ob- 


Midget hugt? microphone fur secret] BB's. Model Arm 
‘transmitting and pick-up. Overhear! Combat Machine Eun 
ConversAiOna an another room or build-| o remove hase and ` 
INK hie many mägiwal & supernuluralj use as hand-held pects. Have fun done me scene 
a ! | 

Alite, (xe aa detectaphonm, phon) Automatic Pistol " tfu Stunts ine uding ecoting 
piek-np, amplifier, telephone, ete. | Pires IS BH's in 3 ng al or one ata) hidden metal objects in uildings, 
Complete except for battery & earphone time. Precision model with removable | underground, ete. 


if afeeaker. With directions. j Swivel base, Automatic hand-crank fir- 4005. Super Magnet. Each Each.. „t. 50 

Mo. 2908. “Bug Oniy $1.00 ving mechanism. 7 -inches overall - 

No. 6592. Earphone $1.50 Each | standard gun aire, Post k ahes ing Knife ghm 
- - . —— č — — =a $l. 00. BB 3 | 10¢ Pkg 


‘No. 2908. 


“Flash” Paper °°" 
) rie mron vour STOP THROWING se 


—| ete METAL; Specialiy welghecd & balanced point 


Set of master kera bhat Mav Peeve were j test trick in years! | 
handy when vei have lost keys to doors, Thousands od ise: TTERIES Mogg == TEE right into bull’s-eye, with a wallop!t Pocitivne 


Sty! Beep penetration! Ea th roe) itti 
fe Cutlery steel, double edge, Big 10” ion Gowns Donate 
You Must be delighted or your monay bark. Price Postpaid 


1.00. atched Set of 2 i 
ather Sheath Süt. Professional Knife Throws 3 ath 


Iuka, fie, Wile tev will mH open: every 
pe of deck, they dn gen over bhali of 
Phi corey Preach Lomi) cee timnas, ealrig | 
pels, cise, he, NH ahifferent kes in art, 
coach opens different type of lock, Every 
Pamm shell vive A aei ta test wour doe ks 
tw #e if Lhey gre lurglar-prent, 

Wo. &3548. Master Key Set. Postoaid $100 


Sun Battery — Photo Cell — Solar Cell 
= Caeaverts light te electric cumst. 
expenmentol and prochcal purposes. 
os o photocell of electric epe to tu 
lights on or oli- operote electric oppl- 


magic & trick uses, 


| ee pee BATTERY CHARGER 


Listen to MUSIC, ORTS, 
HEWS, SPECIAL BROADCASTS 
with pour omn af, piena is 
size radia. 
ing to plug in. Pinen in ee 
at echool, almost anywhere. 
Hearing-ald style e one in- 
cluded.Plastic case. Dial tuner 
Size of cigarette package. About 


much heat. Comes in pad of about 15 can recharge them so easily? This 
sheets. Use one sheet, of leas, | module ia en electronic unit which can 


No. 2673. Pad 65¢ 3 Pads $1.50 be connected to regular electric plug 


for standard 110 volt current. - 
Cerio. Price Postpaid rsss: 9i-d5 
Surpr rprise 
NAU GHTY 
Package CUSHION 


Jtwlrl", Lifetime guarantee. 
Special “loss leaders" for new cus- 


: No. 6598 H Ready to Play Only $1.75 
| tomers. gst worth several times | Hated | 
i 
i 


i Generate ee rn gi Eeit 
ris be ago omei woes, mar, ee ry: With instructions ond 
experiments, Get several for odded power | 
| Me. 4924. 65e._3 for $1.50; 5 = Tai 25; 10 — $4.00 

I ‘BE TALLER 


INSTANTLY 


Ler tne aera ugen | Sat aS |New Catalog ot 2700 Novelties! 


Surprise Adik include new samples | [he = = > 
we receive from all over world, fac- zis raat Send 10e r amazing cataleg of neveitics, 
ts, b Sh imal | 
lanes & 


tory surplus bargains, special | upon the cushion, it 


novelties, etc. Money back uf not |E" 


delighted. Unusual seeds, gadget timeaevers, 
|l paed 
Cs desterntreMaoretttract | 26 «254 Plg. 2997 - $1.00). aous 50c POO SOM | Nee E eee eee SEN 
k j a e yo eee ache : + ia, 
Makes you luwk bigger and stronger | artists” suppliss, printi seta, meters, knives, 
These “elevat =P height incecase _ Perpetual Match ” FIREWORK Ft FUSES _ gune, ports, besks, pg music, raid ay ibaa y nig 


pads" slipinte any shee and nobody 
knows vou wear them. Scientific 
foam rubber design. Invisible. 
Comfortable. 


Ingenious perpetual; Useful in all inchs eT anaes M aar ipg an Aag mere Fagy pa 


SPEEDY ORDER BLANK 


match lasts for pears.| of erperimenta, 
Always ready. Pull’ tricks, etc. For | 
pp out metal match from! making fireworks, 


er a a 
i 


e s Ta 4027. Price Per Poir .... $2.75 its case, strike it ond) starter fuses, for | Mell te Jekasas Sah Co 
aE ya Tits lit, Reploce inst actical jok “fake” bo ' OnASON smi : mpany 
ionika ther Bull Whip case to extinguish, i Be katapang inch peace Resonate i Dept. 220, Detroit, Mich. 48224 


Only 174" high, Hos} M] 2150. 2-ft. 20e, 3 for 50c 
small ring to attoch 


HARD HITTING! | ee to your keychain, | [_] 2154. 25-ft. Fuse $1.09 


i <> LOUD CRACKING! o 9366. eae 
SS Kaperte knock ashes off WW _ottpeid «+ + 756) ay eye RACE BOATS 


~ aS Loua cranar” like shotgun Biati. ANI ROCKETS, FIREWORKS &| aapt | 
àr d all leather th loop han 5 ee 
a ee Long-—$2.69 _10-ft. $3.25) PYROTECHNICS; TaS 6 _¥ a 


Please send ma: 


Number or Nema d | Price Esch) Tatal 


EEE ij de e 


W ae | 4 Handbook, manual, ~ 
hea ™ ej guide, Formulas, | f Ordera Under $3 t 
. . =m — aE : processes. Includes LOUD & 5s] —— U Reana T Catalog (Lf ee ioe 
B power. Magnition 64 times aves, Terrific Pock : solid and liquid | Jet engine burns any fuel. Rece or run | Ne C.O.D. at our Cash Prices TOTAL 
paea on g waal vert-pocket teleawcope Spy ocxet hott engines, boat, car and plane | indoors or outdoors. Adjustable rudder. | send money in Cash, Check ENCLOSED 5 
ae? wre éf fountain pen. Precision Telescope rocket resin to and plans, Repeats AN metal with all metal engine. Nearly | Money Cede. r age B sora 
spud weet. oll metal chrome hinnh. firecrackers, ong. 2 Boats with fuel. 


rer aad on JOX mmeroscope amag 900 Me, 6724.31.75 T 11257. Hendbook $1.00 3 for $2. 00! fen 3389. " W. 2 fer bS | Nom 


ro JOHNSON SMITH & CO., Dept. 220, Detroit, Mich 48224 orders Vater 35.00 | Address 
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EARN 
| HIGH | 
- WAGES 


as a HEAVY 


ey 


EQUIPMENT 
OPERATOR 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify . . . NOT by correspond- 
ence, but by actual field training on machines like the ones 
used by the industry. Huge training grounds in North Carolina, 
a million dollars worth of school-owned diesel-engined ma- 
chines, experienced instructors, full 220-hour and 440-hour 
courses. National, the original school of heavy equipment opera- 
tion, is a recognized leader. Member American Road Builders 
Assn., Services and Supply Division. Associate Member A.G.C. 
Full-time Job Advisory and Counseling Director on staff. VA 
approved. For men ages 17 to 56. Train Now-Pay Later plan. . . 
other payment plans also available. Write TODAY for FREE 
catalog and FREE copy of school newspaper reporting news of 
National School graduates. 


NATIONAL SCHOOL 1 
| OF HEAVY EQUIPMENT OPERATION, Dept. A-11 
i P. 0. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 


| Please send me FREE illustrated school catalog and complete in- 
formation. | understand there's no obligation, 


Phone 


IN YOUR SPARE TIM 


You can turn your spare time into extra 
cash as a Comfy-Kit Dealer! Just show 
your friends and neighbors how they can 
save up to $150 on auto air conditioning 
with Comfy-Kit —— and you install it 
for them! 

They'll get an auto air conditioner that is 
the equal of any —— and lots better than 
most, even those costing two or three 
times as much as Comfy-Kit. You'll 
make money on the sale. —— and on the 
installation. 

You needn't be a mechanical genius ... 
anyone thats handy with a wrench can 
do it. And surely you can use $100 to 
$200 a week in extra cash. So... get with 
it! Write today for complete information. 

COMFY-KIT © 


P.O. Box 8585 Dept. P.S.1 Dallas, Tex. 75203 


TRV [om 


’ Direct from England! 


| i 7 ALL-DIFFERENT 
: Bri 


tish Commonwealth 
è Cayman—1932 © Br. Guiana—1931 


è War Tax—1917 © Hyderabad—1946 


Bargain export parcel includes 4 
illustrated special issues, alone {Ha € 
worth 60¢, plus Morocco Edward fe Oe 
Vill overprint, Great Britain i 
Shakespeare & Red Cross; dozens of othe 
good quality stamps. Total 107 different— | . 
all British Commonwealth. Export price only 24¢ to introduce 
overseas approvals. 
IMPORT DIRECT—SAVE 20-60%. Buy direct—where dealers 
buy. Exciting offers, low prices—all yours direct from London 
the easy 14-day approval way. 
Send 24c in unused U.S. stamps (no coins). 
Satisfaction guaranteed. Ask for Lot XA- 7 


Broadway Approvals Ltd., 50 Denmark Hill, London S.E. 5, England 


HITS LIKE A RIFLE— 
KILLS RABBITS, SQUIRREES d 
Powerful, silent, a¢curate 7% 2g 


For hunting, tar ge a - i wi y 
a a Sai HUNTING 
Gres HNGSHOT 

bor 


routing pests 


Sporfaman's howe pos 
old wor kd <9 


ove! 7 a 4 
a 
> a the Heavy ash stock. 
FM ea slee r extra rubber, 
is à ooting arrows. 


sional mode! of 


GUARANTEED: Froles 
Bec Nat'l Slingshot Assn. At dealers, or write 
= Wham-O Mfg. Co., Box 15-H San Gabriel, Calif. 91778 


mithiing AND KEY 
Locksmithing ‘Maxine 
Now Made Easy! "iSe coure. 


i teaches you how to pick locks, de-code, 
make master keys, repair, install, serv- 


ET 
MARNI 
ponent 


4i = 


= 
hic 


ice, etc. New self-instruction lessons 
for every handyman. homeowner, car- 
r, mechanic, service station op- 
erator, fix-it shop, hardware 
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trated lessons. Full price only 
35.95, postpaid; or C.O.D. plus 
postage. Satisfaction or refund 
guaranteed. 

Nelson-Hall Co., Dept. AS-1 

325 W. Jackson Bivd., Chicago, Ill. 60606 


Complete course 
o=- Row only 


“BHOTOGRAPHY” 


| Coast-to-coast, high-paying jobs in photography are waiting 
for people with the ‘‘know-how’’ to fill them. You can 


quickly, easily qualify at home with the world-famous 
NY! Learn-by-Doing Method. Write today for free catalog. 
Also resident training in New York. Our 58th Year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY 


Dept. 5-1 10 West 33 St., New York 1, N. Y. 


— "i 


Learn to Repair, Rebuild, 
Resell Typewriters, All 
.Makes—in your spare time! 


NEVER BEFORE could you get industry- 
proved training at home! Now you can 
qualify quickly in your spare time for this 
big growth field. Thousands more trained 
men needed. 

Earn while you learn with real type=- 
writer, sub-assemblies, all professional 
tools, and step-by-step illustrated lessons 
prepared by industry experts for home 
study. FREE BOOKLET gives vital money 
making opportunities. Lic'd N.J. Dept. of 
Education, Acct’d. Member National Home 
Study Council. 


Professional Tools 
And Full Sized : 
Typewriter 
With Course 


(Div. Technical Home Study Schools 
| Dept.3111-016,LittleFalls,NewJerseyO7424 l 
Tre FREE BOOKLET describing unlimited 


PUT THIS ON RUST & SAVE—MILLION DOLLAR DISCOVERY 


REMOVES RUST QUICKLY BY POWERFUL CHEMICAL ACTION 


<< NO MORE SCRAPING! 

x i varawan] NO MORE SANDBLASTING! 

D Rii a Mies es) NO MORE WIREBRUSHING! 

RANN Yoa “MBE NAVAL JELLY Eliminates the time and 
drudgery of rust removal and does the job 


far more effectively than old, harsh me- 
chanical methods. 


DISSOLVES 
RUST FROM 
IRON & STEEL 
ALSO REMOVES RUST STAINS FROM CONCRETE 
NAVAL JELLY ADHERES EVEN TO CEILINGS! a se 
NAVAL JELLY is a tacky gel .. . just right to keep it in position on sane P ra o 


vertical or overhead surfaces. It will not stiffen or evaporate in 
tropical heat or arctic cold. It will not flow away. 

s BRUSH IT ON. Let stand a few 

( minutes or several hours depend- 

Y ing upon the depth of the rust. 

HOSE OFF WITH FRESH WATER. 
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After all of the Naval Jelly and rust 
is gone, the dry surface will contain 
a rust inhibitor, a thin, clean film. 
This will prevent further rusting 
and may be painted over. 


CONSUMES 47 TIMES 
ITS WEIGHT IN RUST. 


| Use Naval Jelly on 

| « Pipes e Boilers e Scaffolding 
e Gutters e Tools eè Fences 
ə Autos e Tractors > Ships 
èe Guard Rails e Structural Steel 
e Water Tanks 

| e Chemical Equipment 

| @ Lifts e Cranes e Screens 


« Concrete Forms 


| e Gutters 
| @ Cranes 

e Oil Tanks 
| e@ Park Equipment 
| e Trucks 


e Fire Escapes 


e Metal Roofing 
e All Machinery 


e Buses 


e Drums e Plows 


è Swings 
e Boxcars 


NO ACID FUMES 


Naval Jelly contains no muriatic acid. 
it is fumeless, harmless, safe to use. 
it dissolves rust, mill scale... even oil 
and dirt. It does not attack the metal 
at all, but leaves a clean, rust-inhibited 
surface and improves bonding prop- 
erties of paint if painting is desired 
after rust removal. Because Naval Jelly 
is safe to use, safe to store, non flam- 
mable ... unskilled personnel can 
apply it. It is quickly soluble in either 
cold or hot water, has a pleasing odor. 
COVERAGE: Naval Jelly will remove 
rust at the rate of 80 to 200 square 
feet per gallon, depending upon the 
thickness and condition of the rust. 


SPECIAL INTRODUCTORY package of 


NAVAL JELLY is 4 pounds as shown on 


F. 


| e Conveyors e Smoke Stacks 
| REMOVE RUST STAINS FROM 
e Concrete « Terrazzo « Tile 
e Stone e Vinyl Tile » Linoleum 
TAKE RUST STAINS OUT OF CLOTHING | 


i coupon below, postpaid. 


nate ea 


IN LIQUID FORM for de-rusting and de- 
scaling of parts... our well known 
Rust-B-Gone. $12.17 gal. 


= lal . 1 d . - = o 


Ship NAVAL JELLY as follows: 
MEREDITH SEPARATOR CO. 


C] 55-gal DRUM (440#) @ 40c fob Cleveland (total $176.00) 
Dept. PS-1, 


C] 40# steel pail @ 65c per pound fob Cleveland (total $26.00) 
[] 10 lbs @ $1.50 per pound fob Cleveland (total $15.00) 

310 West 9th St., Kansas City, Mo. 64105 [] 4 POUNDS AT $2 per Ib. POSTPAID total $8.00 

Phone 816 221 3562 (A special size to introduce NAVAL JELLY) 


Name Address 


eee _Zip Code_ 
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Bile SOUND” ELECTRONIC 


GGORDIONS 


1/2 OFF !* 


[2 1 OFF RETAIL PRICES OF 
i, - COMPARABLE ACCORDIONS 


am IMPORTER TO YOU 
Choose your “new sound” 
| accordion from World's 
Largest Selection. More than 40 
models for Students, Hobby Pla 
ers, Professionals. New ELE‘ 
TRONIC accordions with 
| sensational new features! Full line 
Amplifiers, too. Buy direct from 
World’s Largest Dealer— Buy just 
like Dealers do. Up to 3 years to 
ay. NO RISK PLAN—5 day 
home trial. Lifetime performance 
policy. Satisfaction guaranteed or 
money back. Big trade-in deals. 


F. Color Catalogs, Selection 
REE. Guide, Discount Prices, 
Color Swatches. 
Rush coupon. Get details, pictures, 
low discount prices on mode 
... plus savings on amplifiers, 
accessories. No obligation. Write: 
Accordion Corp. of America, Dept. P-18 
5535 West Belmont, Chicago, Illinois 60641 
: SS ee ee ee eS ee ee eee ee E 
Accordion Corp. of America, Dept. P-18 | 
5535 West Belmont, Chicago, Illinois 60641 Í 
Send FREE Color Catalogs and Discount 


prices. Include special information checked: | 
( ) Amplifiers ( ) Button Type Accordions | 


FREE Bonus Gifts 
for prompiness in ordering 
Lessons = Portfolio 
| Music Stand + DeLuxe 
Case - Music- Many More 


“Button te Accordions! 


Big Discounts 
on Accordion 
Amplifiers 
Band Reverb 
Units. Finest 
Makes. 


Color Discount 

ECIS y Name—— 

| | Address 

City ——— te ip Code 
( ) I have a trade-in 

ES Te ES TS OS A SE SS SN ae | 


Rush Coupon 


PA Data Opens 
32 Drain Problems 


FREE Bi BOOK 


$ Apply Water Pressure 


Apply Air 
i Ta 


B = 
j Apply 70 Lb. Impact TOILETS 


Presto—one shot of this POWER GUN triggers a powerful impact on 
difficult stoppages in pipe 14” to 6"; Rags, Grease, and Scum, melt 
away when struck by hammer-blow in TOILETS, SINKS, URINALS, 
BATHTUBS, WATER PIPES, SEPTIC LINES, FLOOR DRAINS 200 ft. 
Amazing reaction cleans full diameter. Receive a FREE SKETCH of 
Pipeline layout. How to remove roots. Save Costly Plumbing Bills or 
start your own Business. Tear out Ad now & write address beside it 
for FREE BOOK or phone Kildare 5-1702, MILLER SEWER 

DEPT. PSF, 4642 N. CENTRAL AVENUE, CHICAGO, ILLINOIS 60630. 
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House Sewers 
120 Lb. Impact 


PELLET FIRING 
LUGER® AUTOMATIC 


e MAGAZINE LOADING CLIP 
e OVER 15 MOVING PARTS 
è FULLY AUTOMATIC 


Automatic full size model of a Luger 
Automatic pistol—contains over 15 mor- 
ing parts. Loads 8 complete rounds which 
snap into the hard butt simulating a Lu- 


ver. Fires 8 bullet shaped pellets. Has Not Sold In 
uutonmatic slide action, Made of heavy, New York City 
high-impact styrene with amazing attention to detail. 

MOST AUTHENTIC MODEL GUN WE'VE EVER SEEN. 
(‘omes to you with working parts disassembled with cleverly en- 
kineered springs, full instructions, supply of pellets and targets. 
ran ranig Back Guarantee. Simply send $1.98 plus 27¢ ship- 
PUNE Charee 


HONOR HOUSE CORP., Dept. 97 LG 37, Lynbrook, N. Y. 
T.M. Used by consent of Stoeger Arms Corp. 
N.Y. State residents please add 4¢ sales tax. 


V.T.1I. training leads to success as technicians, field 
engineers, specialists in communications, ruided mis- 
siles, Computers, radar, automation. Basic & advanced 


courses. Engineering Technology and Electronic Tech- 
nology curricula both avallable. Assoc. degree in 20 
mos. B.S. obtainable. G.I. approved. Start Feb., Sept. 
Dorms, campus. H.S. graduate or equivalent. Catalog. 
diereet S., VALPARAISO, INDIANA 46383 
E REPAIR HYDRAULIC JACKS & 
a Earn while you learn at home, Millions of jacks : 
| in gas and auto service stations, trucking firms, a 
Hill] if HTT body shops, riggers, ‘factories and farms need Gam 
Servicing » 
| repair. We show you HOW. Start spare time in Ji 
E Your basement or garage, Big opportunity for Mire 
mechanics. ACT NOW! i 
HYDRAULIC JACK REPAIR MANUAL C0., INC. 
= G. P. o. BOX 3 © STATEN ISLAND, N. Y. 10314 
Now at big savings! Send just $1.00 
for plans & instructions to build 
choice of: (A) Grandfather, (B) 
ching tock (C) Grandmother, plus 
catalog of movements, dials, parts 
& kits to build these & 16 other 
fine clocks. All 3 plans $2.50 , a 
Catalog alone j — 
Sell your invention for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions has helped in- 
ventors all over the world—just like yourseli—why not you? Inven- 
tions provide the magic spring-board to sudden riches. REMEMBER, 
we “aa sell your invention or pay you a cash bonus. Write for 
details 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 
PROTECT $a l 
YOURSELF! | | 
TEAR GAS GUN OUTFIT TEAR GAS PENS 
This all-steel, .22 cal. TEAR GAS This handy size chrome pen 
| shoots 6 times as fast as shoots the new powerful .38 
can pull the trigger. Also fires spec. MAGNUM cartridge. Will 
blanks for alarm, or dog training, halt an attacker — in his tracks, 
and flares for emergencies. renders him helpless while you 
Complete with 6 tear gas shells summon aid! $ 98 
and instructions. $998 Complete with 2 shells $9 
BLUE STEEL As above, two shot with 2 shells__ 11.98 
CHROME 11.98 -22 cal., single shot with 3 shells__ 4.98 
Gun $9.98 [Gun $11.98 []Pen $4.98 [Pea $9.98 [0 Fən 2-Shot $11.98 
CHolster $2 (1.38 Shells Eo. 99c 0.227 Shells 10-$1.50 [Flores 6-$1.50 C Blonk: 100-$1.50 
ORDER NOW! Mark Items You Want. Send Check or Money Order to: 
TEAR GAS DEVICES CO. 212 N. Kirkwood Rd., St. Louis, Mo. 63122 
CS PrePoid in U. P. 5. arsar. Others Expres Collect (No C. O, O'u) Ss 


I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read: 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don’t misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man— if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


l Have All The Money I Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
ighly successful man whom the world re- 
pected who did not sacrifice something to 


| Fd like to give this to 


my fellow men... 


I was young once, as you may be— 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


while I am still able to help! 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further, This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a “leg up” to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man” business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
510ns, OF economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the inə 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation, 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, I'll 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions, 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far vou are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men’s lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-AQ 
CHICAGO, ILLINOIS 60626 
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Play 


MUSIC 


in spare time 
for a richer life 


TO SPECIAL TALENT, no previous training 
N needed. This U.S. School home-study 
Course is so successful because you learn by 
playing real tunes, by NOTE, right from the 
start. You can learn piano or any of your choice 
of 14 instruments for only a few cents a day. 
See how easily you learn at home, in spare 
time, without a teacher. Unique new Isometric 
Finger-Control Course is included FREE! 


MAIL COUPON FOR FREE BOOK 


Write for 36-page illustrated Free Book. No 
obligation. Mail coupon today! (Estab. 1898.) 
Accredited Member NHSC. 

5. SCHOOL OF MUSIC, 

Studio 151, Port Washington, 
New York 11050 

Please send me your 36-page illus- 
trated FREE BOOK, I would like 


PEGE 6 nce 86ShKCo Kee HEC COREE CS ROCESS 
City & Zip 


peng ye 
LOCKSMITH 


PROFESSIONAL_ vo RS TO KEEP! 


KEY MACHINE 

Big demand for skilled Locksmiths! Earn big money 
spare time in your own home. Be your own boss: 
earn steady, year ‘round income with no layoffs. 
BELSAW INSTITUTE training, approved by master 
locksmiths, teaches you to make keys, open and 
repair locks on homes, cars and buildings. Easy, 
illustrated lessons complete with ALL tools and 
supplies, including the $125 Key Machine which is 
yours to keep. Shows you how to get jobs, how to 
charge, how to earn while you learn and how to 
build a lifetime, cash-profit business. Accredited 
Member National Home Study Council. Approved 
for Veterans. Mail coupon today! 


=— ot oe et No Salesman will call ———-— £ 
BELSAW INSTITUTE | 
1184 Field Bldg., Kansas City, Mo. 64111 


send FREE book, “Keys To Your Future!" 


Name 
Address. À 
City State 


AA o PR 
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| FREE OUTFIT STARTS YOU IN 
| | BiG MONEY SHOE BUSINESS! 
| +. os Run your own profitable ‘shoe store’ 
; \ Se A businessfrom home in spare or full 

| 7 4... time. We give you—FAEE—com- 
¢ plete Starting Outfit that makes 
T you $217.00 EXTRA each month 

Tu for just 2 easy orders a day. You 

~ “S87 feature 275 fast-selling dress, 
ae “= sport, kab ln styles y men 
and women. Air-cushion shoes, many other special features: 
Sizes 4 to 16—widths AAAA to EEEE. Draw on 300,000 
air stock. Your own shoes FREE. Discounts to your fam- 
ily. Prizes, bonuses—even a new car—at no cost to you. 
Rush postcard for your FREE Starting Outfit today... Now! 


MASON SHOE, Dept. G-961 CHIPPEWA FALLS, WIS. 
GET | 
\ ae 


E 
_— There's Big Money in Advertising! 18,000 new 
— jobs each year. Train at home for a career in 
| this exciting, growing field. Meet fascinating 
people! No writing or art ability needed. 
Diploma awarded. Sendfor big ADVERTISING | 
CAREER KIT—AIl Free! Write today! 

No. American School of Advertising, 
University Plaza, Campus Drive, 
(Dept. 4181, Newport, California 92660. 


VANISHING KEY! 


- ow you see it—now you don't! Hold it up 
i =— and F-ÖÜ-0-F — it's gone! Vanishes faster 
» ~~ than a woman can change her mind. Clever 
S and astonishing. Comes complete with easy di- 
rections for 4 amazing tricks! You can do it! 
Lots of fun! pad ge others! Be the Life of the 
Party! Send check, cash, money order. 


WITH EACH ORDER YOU GET OUR WORLD-FAMOUS 
CATALOG — 160 Pages of 1000 Exciting Tricks, 


BZ | 


Write toda; for a FREE copy of illustrated law book. “THE LAW- 
TRAINED MAN." which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 121, Chicago, Illinois 60601 


Zip Code Helps Keep 
Postal Costs Down — 
But only if you use it. 
GIVE YOUR ZIP CODE 
WHEN ANSWERING ADS. 
NEW OFFERING 


\| HELICOPTER DESIGN BOOK-for the 
busy executive, student, non-engincer. 
ae Comprehensive text on helicopter design 
op and operation, without long mathemati- 
cal formulae. Used for the training of 

helicopter pllots in Vietnam, and as standard text universities’ acro- 
nautical engineering. 107 pages text, 186 schematic drawings covering 
theory of flight, control orientation, design, nomenclature, ete. NOW 
REDUCED TO $4.95, large blueprint of helicopter $2.50, both for 86.95 
HISTORY OF AVTATION—Detailed printed blueprint 29°x27" of 27 
of the world’s most significant aircraft inciuding Wright Bros., Hritish 
Arro, Handley-Page, Junkers, Fokker, Zepplin, Spirit of St. Louis, 
Chinn Clipper, Bell XS-1, and others. PERFECT FOR FRAMING- 
NOW ONLY £2.00 
List of famous aircraft prints available, ideal for framing. 

¥—All postpaid srry oy COD's 
1050 L 


AVIATION PUBLICA i wr 


pa 
TIONS Eim Grove, Wisc. 53122 


LEARN MORE— 
EARN MORE! 


AUTO ENGINE TUNE-UP 


Complete tune-up pro- 
cedures for all types of 
@ autoengines. Fulladjust- 
“= ment data for carbure- 
tors, ignition, valves, etc. 
For the car owner who 
wants to do hisown tune- 
~ up, as well as for the 

‘ade student or experienced 
chanje: < Fully illustrated. 416 pages. $4.95 


Circle No. 58 in Coupon 


Home Appliance 


Service Guide 


Home Refrigeration | 
& Air Conditioning 


w to fix refrigerators, 
shers, ranges, toast- 
, and all other electric 
gas appliances. Fully 
is. 608 pages. $6.95 


cle No. 2 in Coupon 


Practical 
Electricity 


mplete handbook; 
actical, simplified 
idy reference on all 
ctrical subjects. 1300 
is. 1088 pages. $5.95 


rcle No. 4 in Coupon 


Mathematics 


for Mechanics 


somplete guide to the 
istery of practical 
ith. Simplified method 
ikes learning fast and 
sy. Hl. 704 pgs. $4.95 


rcle No. ll in Coupon 
Truck and 


Tractor Guide 


guide for mechanics, 
vers and maintenance 
n. Gas & Diesel repair, 
‘vice and operation, 
is. 1366 pages. $5.95 
‘cle No. 5 in Coupon 


Servicing, operation and 
repair of all systems and 
machines, freezers, lock- 
ers, water coolers, etc. 
illus. 576 pages. $6.95 


CircleNo.14AinCoupon 


new 


Electric Library 


10 volume electrical 
encyc. Answers ques- 
tions on thousands of 
electrical problems. 9000 
ill, 5558 pgs. Set $25.00 
CircleNo.15AinCoupon 


TV-Radio Library 


Two vols. on TV & radio 
circuits & how to install 
and repair all radio and 
TV including color. Illus. 
960 pages. Set $9.50 
Circle No. 3 in Coupon 


| Sheet Metal 
Pattern Layouts 


Modern guide to all 
phases of sheet metal 
work, including pattern 
development. 350 lay- 
outs. Illus. 1152 p. $7.50 


Circle No. 29inCoupon 


Masons and 


Builders Guides 


Four practical vols. for 
bricklayers, stone ma- 
sons, cement workers, 
plasterers. 2000 illus. 


1488 pages. Set $10.50 
Circle No. 26inCoupon 


AUDEL . 


COMMERCIAL 


REFRIGERATION 


Practical guide and ready ref- 


SKILL- 
UILDING 


ALL-NEW 
ae S623 


Power Brakes e 
Alignment » Chassis, Springs & Shocks » Fuel Pumps 
buretors » Cooling Systems » Lubricating Systems « Pistons 
& Rings « Crankshafts and Connecting Rods « Camshafts » 
Valves » Clutches » Automatic & Manual Transmissions e 


PRACTICAL GUIDES 
FIX ANY CAR FAST! 


STEP-BY-STEP REPAIR GUIDE COVERS EVERYTHING: 
Troubleshooting—unique symptoms-and-causes charts « Spark 
Plugs » Batteries » Tune-up « Distributors e Ignition Testing 
« Starters & Generators « Lighting » Tire Servicing » Brakes « 
Front Suspension e Steering Systems « Wheel 


» Car- 


Drive Shafts & Universal Joints » Rear Axle Assemblies— 


erence for students and work- 


ers. Covers all phases of in- , 
Stallation, operation, main- - 3 
tenance and repair of commercial systems and ma- 


chines. Complete coverage of electrical and mechan- 
ical work. Includes many useful tables and data. 


Fully illustrated. 544 pages. 


$9.99 


Circle No. 14B in Coupon 


se Hae LIBRARY 


Three volumes of ready reference on all the latest 
shop practices for machinists and toolmakers. Vol. 1 
—Practical Fundamentals of Basic Machine Shop 
Operations. Vol. 2—Setup and Operation of all ue 
widely used, important shop machines. Vol. 

Toolmakers Handybook with down-to-earth oe on 
layouts, specifications, jigs and fixtures, gear form- 
ing, cams, etc. Illus. 1310 pages. 3-Vol. Set $13.50 


Circle No. 12N in Coupon 


Blueprint Reading | 


For mechanics and con- 
struction men. Step-by- 
step explanation of how 
to read all types of blue- 
prints. Ill. 416 pgs. $4.95 


Circle No. 25in Coupon 


Plumbers g Steam- 
fitters Guides 


3 vols. of ready reference 
for plumbers, steam fit- 
ters, gas fitters, sheet 
metal workers. 540 ill. 
960 pages. Set $9.95 


Electric 


Motor Guide 


Covers hookups, control, 
maintenance and trou- 
bleshooting of all types 
of motors. Complete; 617 


illus. 1062 pages, $5.95 
Circle No. 27 in Coupon 


Welders Guide 


Practical guide to theory, 
operation. Maintenance 
of all types of electric, 
oxy-acetylene & Thermit 
welding. III. 626 p. $4.95 
Circle No. 10inCoupon 


ABSOLUTELY EVERYTHING YOU SHOULD KNOW TO FIX 
ANY CAR! Hundreds of illus. 736 pages. 


$6.95 


Circle No. 1 in Coupon 


BUILDING 


MAINTENANCE 


A guide for maintenance & cus- 


todial workers & building man- 


agers, Covers everything: Paint- 
ing & Decorating » Plumbing « 
“Sapa s & Masonry » Carpentry » Roofing Maint. 


« Glazing & Calking « Elec. Maint. + Heating « Air 
Conditioning « Insect and Rodent Control, etc. Com- 


prehensive: fully illustrated. 488 pages. 


$4.95 


Circle No. 99 in Coupon 


CARPENTERS & BUILDERS GUIDES 


Four all-inclusive volumes provide latest inside trade 


information on modern construction. Vol. 


1—Tools, 


Steel Square, Joinery. Vol. 2—Builders Math, Draw- 
ings, Specs. Vol. 3—Layouts, Foundations, Framing. 


Vol. 4—Millwork, Power Tools, 


Windows, Doors, 


Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts, graphs and photos. 


1616 pages. 


4-Vol. Set $16.95 


Circle No. 8 in Coupon 


Millwrights & 


Mechanics Guide 


Practical information on 
plant installation: oper- 
ation and maintenance 
data for foremen & work- 
ers. Illus. 1236 pgs. $6.95 


Circle No. 42inCoupon 


Foreign Auto 
Repair Manual 


Up- to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish. Illus. 
592 pages. $5.00 


Circle No. 53in Coupon 


Diesel Engine 
Manual 


Complete practical guide 
to modern Diesel en- 
gines, Explains princi- 
ples & how to maintain 
& oper. Illus. 544 p. $6.00 


Circle No. 9 in Coupon 


Outboard Motor 
& Boating Guide | 


Practical details on all 
phases of outboard motor 
repair, maintenance and 
operation. Up-to-date. 
Illus. 446 pages. $4.00 


10-DAY FREE EXAMINATION 


ND NO MONEY —Pay the postman nothing! We are 
d to send you any of the Audel Guides for absolutely 


(EE examination in your own home. We take all the 
ks and leave all the decisions up to YOU. There is no 
ligation! If you decide to keep the books of your choice 
u may pay for them under our astounding easy-pay 
in of only $3 a month. 


‘RE IS ALL YOU DO—IT'S EASY TO ORDER: In 

>» No-Risk Mail Order Cou "n ar the right just draw a 
cle around the number of oe Guides you want us to 
ii you for FREE EXA MINA TION. We will send them 

you at once to hely zon build a brighter future by in- 
he your SKIL f you are not COMPLETELY 
ished, return the aha? and that will end the matter! 
) STRINGS OR CATCHES TO THIS OFFER. 


THEODORE AUDEL & CO. 
` division of HOWARD W. SAMS & CO. INC. 
Indianapolis + New York 


Circle No. 6 in Coupon 


Circle No. 49inCoupon 
TODAY! 


THIS NO-RISK COUPON 


Employed By 


[C] SAVE SHIPPING COSTS! Check here if you enclose complete banani with C Ihave bought 
order (plus sales tax, if any). We pay postage charges. You have same return privilege. Audel books before a 
LL 


= . a 
g THEODORE AUDEL & CO.—Self improvement Publishers Since 1879— E 
E 4300 W. 62nd Street, ndianapolis, Indiana 46206 5-18 | Mew Auto Guide 5 
~ Please mail me for 10 days’ FREE EXAMINATION the books | have circled at right. 1 2 3 4 5 - 
E agree to mail $3 in 10 days on each book or set ordered, and to further mail $3 a month E 
g 0” each book or set ordered until | have paid the purchase price, plus shipping costs. f 6 8 9 10 .» 
g | am not completely satisfied with my Audel Guides | may return them. WN 
:. 11 12N 14A 14B g 
- Name, FRIHNT 15A 25 76 27 ; 
g Address ‘ae. ii z 
- City State Zip ay. E'S a 
ii 58 99 E 
a E 
L] 5 
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22 CAL. © 


POSITIVE or NEGATIVE GROUND 
With New Improved Model BT-162 


Bs EASY STARTS, OPTIMUM PERFORMANCE and 
% JASSURE iiaxnun sas tonon with wone Br-182 
MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE 
ee, TECHNICIAN, MODEL BT-162 WILL PAY FOR ITSELF MANY TIMES 
== OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER. 
j The Model BT-162 will perform'the services specified below 
Spa in addition to many other tasks too numerous fo mention: 


It is no longer necessary to file points to the Tachometer section of the Model BT- 
smoothness when using the Model BT-162. 162. © To locate a “miss” you need 
The instrument will automatically make only disconnect or “short” the spark 


oo, Se Biot Boietnl Md m plugs one at a time with the Mode! BT-162 

effective poin ah ve 
setting without removing the distributor age > £ je eeke et al Mi 
cap. * Indicate the correct settings for ex- yb pi a: We 
ternal adjustment type distributors, « Car particular plug (or frequently its wire lead) 
manufacturers’ dwell angle recommenda- IS responsible for the malfunction. è 
tions are included in the manual provided Cars with automatic transmissions func: 
with the Model BT-162. + To adjust for ton efficiently only if the fluid pressures 
mathematically correct carburetor adjust- are correctly maintained. Detailed instruc: 
ment and thus insure maximum gas econ- tions show you how to use the 5000 RPM 
omy and quiet engine running, simply use range for that purpose. 


Comes complete, ready to use. Tune-up and operating procedure manual 

included, describes in detail how to make all tests. Also includes manu- $ 95 
facturer's dwell angle recommendations for all cars. The manual is yours 

to keep even if you decide to return the instrument. 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


Se m m 


f bef ACCURATE INSTRUMENT CO., INC. DEPT, 540; 
sea: ; dd * satisfied 2435 White Plains Road, Bronx, N. Y. 10467 
then send $5.00 and pay the Please rush me one Motel BT-162 1 sutelartory | agres fo pay FS OO 


within 10 days and balance at rate of $5.00 per rents until total price 
balance at the rate of $5.00 of $29.95 (plus P.P., handing and budget charge « paid Wf not salt 
per month until the total price 


50 22 CAL. PELLETS FREE 
Looks and Feels Like Real Pocket 
Automatic — Loads 15 Shots 
Fires 22 cal. pellets just as fast as you can pull 
the trigrer. Great for fast action combat-type 
target practice, a0 re-usable 22 eal. pellets free. 
Free supply of targets. Money back if not satis- 


| PELLET 
FIRING en 
COMPACT or LIMOUSINE 4, 6 or 8 CYLINDER “STINGER gE | Sl 
i < DOMESTIC x FOREIGN 6G volt or 12 VOLT AUTOMATIC” T” WW 


fied. Just send S1.00) plus 25e for postage and 
| handling to: 


HONOR HOUSE, _ Dept. 97 RA 37, Lynbrook, | N. Y. 11563 


S ^ CAMERA. 
-0 CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now YOU can learn to repair cameras 
.. at home, in your spare time! Free booklet tells 
how. NHSC accredited course includesall instruc- 
tions, tools, practice equipment. Write today! 


NATIONAL CAMERA REPAIR SCHOOL Accredited Member 
Dept. PT , Englewood, Colorado 80110 


INDUSTRIAL FLUID POWER TEXTS 


Approved home study books cover PUMPS, 
WALVES, CYLINDERS — Use and Mainte- 

nance, etc. Thousands used in vocational 

and in-plant schools. Vol. 1, 183 pages $5.95; 

Vol. 2, 143 pages $5.25 ppd. Check or money 
order to WOMACK MACHINE, Box 35027, 

Dallas, Texas 75235 


INVENTORS 


PATENT SEARCHES IN U.S. PATENT OFFICE 
qae Development Engineering and Patent Sales Promotion 
Send for Free invention Certificate and Patent Information 


GEORGE SPECTOR Licensed Patent Engineer 


U. 5. Patent Office Former Examiner, 3615 Woolworth Bidg., New York 


factory, i may return for cancellahos of account 


of $29.95 (plus P.P., handling Name, 
and budget charge) is paid. | agar 
if not completely satisfied, City TA 


ee, de EE 

o re Money! Check here and enclose $79.75 «0h thii coupon and 

will pay all shipping charges. You still retam the privilege of 
raturalne aiter 10 day trial for full refund, 


return to us, no explanation 
necessary. 


= a ee e eS E e e e o 
Finga pam a e E ‘E 


Criso Bacon 
in 90 Seconds 


= 


IF YOU CAN SING, WHISTLE, 
OR HUM A TUNE... 


you can play the Musical Saw. No notes 
to read, no musical knowledge requir- 
ed. Since 1921 we have furnished the 
entire world this unusual, sweet-toned 
instrument. If you are 10 or 70, you play 
or no pay. Musical Saw, soft hammer, bow, | 
resin and lessons mailed on 6 days’ trial. | 
Write today for details and free copy of *‘Sawing 
News of the World,” picturing successful saw | 
musicians. MUSSEHL & WESTPHAL, 108 Fort St, | 
Fort Atkinson, Wisconsin. 53538. | 


1D S! e BUILD THIS MINI-BIKE! | | 


Plans reveal s RACI step details! 


Learn how you bad BUILD A ING KART! 


| | can buy used Complete AR for less than tg 
with INTERNATIONALS | | engines $15 up, OO Sy NS | 
r new engines $30 AF - = le. den Tis . | 
MICROWAVE OVEN | with FREE con- [RO BBLS l BAS , 

| . nann S “LEN RUSH 32 for plans (indicate type) or 
People on the go will welcome an oven that “order tiska send 10¢ for brochure describing plans: l 
makes cooking chores a pleasure. Imagine a aaa PLANS. Box 517 Dept PS-1 Omaha, Neb. | 


$498. 


“piping hot” TV dinner (frozen) in 31/2 minutes* 


instead of 20 to 50 minutes. Bake a potato in 5 TELESCOPE 
minutes* instead of 60 7 5 POWER 25X-45X-75X 
minutes. Fry crisp bacon NN a'ao delpero S ribje 29x 
in 90 seconds on a 


EE gripit for ultra ae an images a 
Pont ahd oie m aad 

paper plate. Great for eo Guaranteed 

those leftovers. Counter- INTERNATIONAL | ¿t sports 75 


tant stars, Bi Moen o 
top designed. Works on 
be used as powerful microscope. American made. M 


115 vac house circuit. , ase 
Write for folder. $545.00 crystal mFG. co, inc. | cases? production enables back gurantee. complete including 


*Times are approximate. 10 NO. LEE ® OKLA. CITY, OKLA. 73102 Criterion Co., Dept. PSB45, 331 Church St., Hartford, Conn. 06101 


- k a oat 
‘powerful sco 

ywhere at t this 
: amazing-low price. G sec- 
tions. Opens loses 1 ft.: Con. 
tains 4 ground er ae lenses. Can also 
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Or oat $ ks: 
sath, = = 
= a + i 

$ 


Von Schrader offers you these three tried and proven 
money-making businesses. You can start with one Deterger 
and, by working week-ends, add hundreds of dollars to your 
monthly income while still employed. 


Or, you can start your business with any two, or all three 
Detergers, and build rapidly to a point where helpers and 
bven additional Detergers are necessary. All three Detergers 
> reasonably priced...and many Associates make more 
han the price they paid in the first few weeks and from the 
upplies that came with their original order. 


| You need no shop because all work is done in customers’ 
omes or on their premises. And you have no overhead 
cause you work out of your own home. 


Full operating instructions come with the Detergers and 
ou need no special skill or training. You can grow as fast 
s you want to with the assurance that Von Schrader will 
elp you every step of the way. Our Business Manual tells 
erything you need know, including how to go about get- 
ing business, suggested sales letters, tips on keeping books 
i tax records, suggested ads and radio announcements, 
tc. Von Schrader assistance is always at your service. 
raining and consulting with experts is also available... 
d without charge. 


Von Schrader is the oldest and largest company manu- 
cturing machines of this type and we are keenly interested 
the success of each of our Associates. Our FREE ENTER- 
WISE PLAN has been developed and fashioned with your 
ture in mind. Your business always belongs to you...no 
e can ever take it away. You pay no dues or fees or 
yalties to anyone. All the money you take in belongs to 
bu... you are truly your own boss in your own business. 


ON SCHRADER MFG.CO. 


1: F 


TO A PROFITABLE BUSINESS 


of your own with small investment 


YOU CAN START WITH ONE DETERGER... 
ANY TWO...OR ALL THREE 
FULL OR PART TIME! 


have to say about the success of Von Schrader’s FREE 
ENTERPRISE PLAN. Then return the coupon or write 
today. It costs nothing to get the details. Be sure to check 
the Deterger you are most interested in starting with. 


E. L. McLAINE » New York « 
Wall— “I'm over 60 years old. 
In my spare time I make $125 
to $175 per week.” 


F. LOTMAN « Canada « Wall 
— "Our machines have grossed 
us over $50,000 for the past 


12 months." 


R. MORTON «+ Michigan «+ 
Wall—“This last month just 
working Saturdays and occa- 
sional evenings I cleared 
around $600.” 


G. WINTER - Wyoming + Up- 
holstery—‘‘Last year I did 
$10,000. This is a one-man op- 
eration. Many weeks are now 
$250-$300.” 


E. ACTON » Oregon » Up- 
holstery—“I don’t work very 
hard at this but in one day my 
boy and I made $170.” 


S. RALLINGS + California « 
Upholstery— ‘I’m averaging 
about $200 a week...one 
month went up to $1000.” 


T. NORTHRUP « New Jersey 
« Rug— “$2000 in two weeks 
...several weeks over $1000." 


J. THORNTON «© Illinois « 
Rug—590 and $100 a day is 
common with your wonderful 
deterger.”’ 

C. LEONARD « Ohio » Rug— 


“My largest week so far 
brought me $1568.” 


SEND FOR THE FACTS TODAY 


VON SCHRADER MFG. CO. 
111 “A” Place, Racine, Wis. 53403 
Please rush information about your 


DETERGER(S) 


(Write in name of deterger(s) 
and how I can start my own profitable business. 


CC, ,_ a 


a 


City 


Sstete Zip 
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— TECHNICAL INSTITUTE INC. 


Become Successful as 
Thousands of Others! 


DIESEL TRUCK DRIVER* 
WELDING: GAS, ARC, HELIARC* 
AUTOMOTIVE SPECIALISTS" 
BODY AND FENDER ~ 
MACHINIST—TOOL AND DIE 
DIESEL SPECIALIST* 
REFRIGERATION - AIR 
CONDITIONING* 
¢ HEAVY EQUIPMENT 
OPERATOR OR MECHANIC* 
» 2 YEAR AUTOMOTIVE & 
DIESEL TECHNOLOGY 


*Courses also Available in Home Pre Training 
VETERAN APPROVED 


2233 SO. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 


| GREER TECHNICAL INSTITUTE, INC. () PRE TRAINING 
L] RESIDENTIAL 


2233 50. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 C VETERAN 


Gentlemen: Please send more information about above trades. 
COURS a 
| NAM 
ADDRE 
| CITY 


ee 10T 


POWERFUL 
WIRELESS 
TRANSMITTER 


...» the size of 
„a package of 
) cigarettes 


ONLY $1995 


Completely Assembled 
Incl. 2 Microphones 
& Battery 


——_— 


Here’s a compact marvel of transistorized electronics | 


that does just about everything... yet is tiny enough 
to fit in a pack of cigarettes. Called the WIRELESS 
BROADCASTER, this battery operated transmitter 
picks up sound through its sensitive microphone and 
transmits (without wires) thru any nearby AM radio. 
Unlimited applications: 


@ Broadcasting è Remote Recording 

e Guitar amplification e Sickroom Signal 

e Baby minding e Auto to Home 
This Really Modern Wonder Package comes comp letely 
assembled, and includes two microphones (1 Xtal for broad- 
casting, 1 contact type for musical instrument amplifying) 
plus a 9-volt battery. Fully guaranteed 


Send Cash, Check or Money Order to: 


IMPERIAL ELECTRONICS Dept. Ps-1 


114 East 32nd. Street è New York, N.Y. 10016 
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= — = oe me = MAIL COUPON TODAY! = == mem mas me , 


——— 


Stop dreaming 
about it... 


Build it ‘yourself! l 


CHOOSE PLANS, MATERIALS and get 
HUNDREDS OF MONEY-SAVING IDEAS 
with Harry Walton’s: 


HOW TO BUILD YOUR CABIN or 


MODERN VACATION HOME 


N™ YOU CAN easily turn those daydreams of a 

country hideaway into reality! This book shows 
you exactly how to plan and build your own handsome, 
low-cost vacation home, Take your choice of a wide 


range of styles, including log cabins, A-frames, flat- 
roofs, beach houses, California cabins and more! You'll | 
find all the details on how to pick the best site, tools, | 
materials, financing—including valuable tips on special 
designs for seashore, deep woods or national parks! 


WELLS, HEATERS, PANELING...everything! 


You'll find easy-to-follow, step-by-step directions on 
every aspect of building the basic structure plus full 
data on utilities, fireplaces, water, porches, terraces, 
heater systems, carports, interior finishing, kitchens, 
waste disposal. In fact, you’ll get everything it takes to 
build and complete your country retreat! 


HARRY WALTON, one of the nation’s leading editor- 
writers, has been an expert on home building, remodeling, 
tools and materials for over 
30 years, His name means 
craftsmanship to millions 
of readers of POPULAR 
SCIENCE MONTHLY, where 
he was Home Workshop 
Editor for 10 years. 
FULLY ILLUSTRATED, 
bound in tough paper, $s w Ne aD 
with over 170 photos, $h. ie 
schematic diagrams and ya 

cutaway drawings that 
explain tricky details 
wherever words are 
not enough! 


POPULAR SCIENCE 

44 Hillside Avenue, Manhasset, N.Y. 11030 

Rush my copy of HOW TO-BUILD YOUR CABIN OR 
MODERN VACATION HOME postpaid. i enclose 
$1.50 in full payment. 


Name 
Address 


GIN a a | 
Money back in 10 days if not fully satisfied. 


NO SELLING — SECURITY 


fany men with no experience, no college, are stepping 
nto this booming field now. Successful independent 
nvestigators are earning to $50 a day. Here's why: 


‘he booming Accident Investigation field has become a 
19 billion industry. It distributes more money than any 
ther service business. And it’s growing fast. Over 200 
nillion accidents must be investigated this year. There 
vill be more next year ... and more the year after that. 
‘hat spells real security for the man who trains now. 


KEEP PRESENT JOB UNTIL READY TO SWITCH 
iundreds of men we have trained are earning fine incomes 
n a professional career right now. Joe Miller earns $20,000 
. year. A. J. Knight earned over $2,000 in ten weeks. 
Vhile these are unusally high earnings, they do show 
he great potential in this field for able men. 


FREE EMPLOYMENT HELP GIVEN 
fore and more men are urgently needed to keep up with 


emand. Universal has placed hundreds of graduates in 


ompany staff positions with fine pay and benefits. We 
ave helped many others establish their own full or 


-For feram Feeuniy, meee Aata 


M. L. Cippi, Dept. PS-1 
Universal Schools 
6801 Hilicrest, Dallas, Texas 75205 
Please rush me your FREE BOOK on opportunities 
in. the booming Accident Investigation field. 


pare-time businesses, with earnings from $5 to $8 an VFS PO ORES EON = TA: KEREMMA SO 


our. Let us show you how men are stepping into this Name 
«citing new career in an amazingly short time. Send now Aaaraak 
or free book of facts. No obligation. No salesman will call. os m "a . 
te | pae 
APPROVED FOR VETERANS' TRAINING r A E 


z 


“EARNED $2000 
WHILE TRAINING’ 


Says Robert N. pater, 
Oakland. N.J. be- 


What if I’m laid off? 


? 
will automation take my job: 


| ever afford to retire? 


a How can | jobs? came a locksmith 
‘| change |] when a back injury 
Am | too old to 3 forced me to give up 


my job as truck driver 
and earned $2000 while 
training. Now I own 
a mobile locksmithing 


Can I learn a new skill? 
Could | succeed as my own bo 
How can | earn extra money fast? 
Will my job ever pay more? 


eee and Solve ALL Your FUTURE” Problems 
ie SUG we 


.. with Locksmithing YOU HAVE IT MADE! You'll do 
ight, clean, fascinating work—take your choice of steady, 
igh-pay jobs or a big-profit spare- -time or full-time of equipment 
usiness with your own “built-in” pension plan. EARN LOCKS, PICKS & 
TOOLS supplied 
for use with course. 


ss? 


shop and 
enjoy a successful full time 


My thanks to 
Locksmithing Institute. ' 


business. 


MAIL 
COUPON 


IORE— LIVE BETTER, say “goodbye” to layoffs, 
utomation, slack times, forced retirement! 
DCKSMITHING I$ SO EASY TO LEARN—EARN Extra Money FAST. 


kegardiless of age, education, minor physical handicaps, 
in and earnings begin AT’ ONCE. CASH IN on all kinds 
locksmithing jobs AT HOME. It’s quick and easy! 


EST. 1948 
FFs ses 


xperts guide you—ALL locks, keys, parts, picks, special - Locksmithing Institute, Dept. 1111-018 : 
bols and equipment, complete illustrated lessons supplied. , sy Falls, New Jersey 07424 i 
REE illustrated Book, FREE Sample Lesson Pages. E Please send FREE Illustrated ee! come i: 
IAIL COUPON NOW! Find out how being a skilled " Big Opportunities in Locksmithing.” com- a 
ocksmith can help you earn more, enjoy a better life. - pages—F REE of all obligation—(no sales- 28 
nd your worries—Write TODAY. No salesman will call. g man will call). O Veterans Check Here. Ps 
mly school of its kind: N.J. State Lic., State Ap- p a 
roved Diploma, Accredited Member NHSC. a NOM ssheeeee iua a E AS Ee ate a ek a : 

. | | AUTO SS. cece eee. ce eenennees ALEATE EELA TTELLA TEARRE , 
v. Technical Home Study Schools VETERANS e a ee PAE: i TS PEPE: -| EA EET T l- 


opt. 1111-018, Little Falls, N.J. 07424 
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Amazing Unimat converts from precision lathe to vertical 
miller, drill press, polisher or grinder. Performs all basic 
machining operations with micrometer accuracy. Hobbyists, | 

modelmakers and craftsmen use Unimat for machining | 

small parts, basic machine 
at $139.50 is motor- 

Teca ized, equipped with 

extras. Write today for 
free Catalogs, or send 
$1.90 for handbook | 
“Miniature Ma- 

chining Techniques.” 

J AMERICAN EDELSTAAL INC. 

/ Department 6-A8, 350 Broadway, New York, New York 10013.) 


LEARN COMPUTING 


I scOPE-SHOT COMPLETE WITH so [World's Finest precisen 4 Ern 


DISINTEGRATING PELLETS| SLINGSHOT _- W. PESTS! 
rakan $198 | Sean oee Sg i 


mork—puff of smoke! a without 
= P 


AT HOME! 


“ We 


Big Bog of 


250 EXTRA Pellets _--<3. — 


Pure gum; i E | | 


rubber slings. A EPP, 

N 1 h | I8 P. r -7 = Beautifully polished f 3 Order 
ow vou can arn t ] rap | is cast aluminum stock. + 

you = e computer pro p Pistol grip. So powerful it kills} © Now! 


| gramming profession at home without 
leaving your job. No math or technical = 
training needed. & Sling assembly only 40c p.p. Order NOW from: 
Industry and government desperately 4184-PA ARIE BRAE EIRA, aio 45223 
need 50,000 programmers. In less than a | , 
year you can be trained to fill a $7,000 
starting position. In three years you can 
earn $10.000 a year ... or even more! 
Yes, computer programming is a way 
to move ahead fast. You can become an 
in-demand professional programmer with 
just a few hours of home study a week. 
Mail the coupon today for full details. 


___-FREE BOOK TELLS ALL-———* 


"small game. Fits pocket perfectly! . &% 
Guoranteed. FREE shooting manual. “wie 
EXTRA RUBBER SLINGS, 4 poirs $1.00 p.p. Leather Pouch 


Send 25¢ for 1968 clock book illus 
trating largest variety of fine cloc! 
movements, dials, hardware an 
hardwood kits. Easy-to-follow pat 
terns for wall, shelf, grandmother anc 
grandfather clocks bring professions 
results. 


CRAFT PRODUCTS, Elmhurst 2, Ill. 6012) 


| Computer Usage Education, Dept. 508 : : , ) , 

| 51 Madison Avenue, New York, N. Y. 10010 ENROLL—EARN YOUR DEGREE 

| Send me full information about learning com- of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible Phi- 

| puter programming at home. losophy (M.Ph.B.), Graduate of Bible Philosophy (G.Ph.B.), 
a a | | Doctor of Metaphysics (Ms.D.), or Doctor of Divinity (D.D.). 

| PRINT Chartered by State, Correspondence Courses only. Please write 

i NAME | for FREE BOOKLET. 

p AMERICAN BIBLE INSTITUTE 

l Dent any Post Office Box 87438, Kansas City, Mo. 64114 

| CITY | 

i STATE _Z1P | 


ee INVENTORS 
“Ken nedy Looks ~. BEVESSEED "a" PREPARES 


For Commercial Appeal & S$ 
DESIGN—MARKETING—PATENT SEARCHES DRAWINGS 


at Li ncoln’ | “Pen n = Second Decade of Reliable Service to 
E] INVENTORS ¢ MANUFACTURERS è ATTORNEYS į 


United States Patent Office former Patent Examiner 
am United States Government former Patent Adviser 
Member: United States Chamber of Commerce 


NEW, DIFFERENT, AND 
PERFECTLY LEGAL. Thou- j 
sands of these unusual me- i 


E 
g THE RAYMOND LEE ORGANIZATION 


mento coins have been sold T W 230-H Park Ave. New York City 10017 212 MU 6-8500 

at 25¢ each. Now get yours for * m SEND FREE  uupdnranr PATENT INFORMATION” 

only 5¢. (Just one to a cus- - : <n 

tomer, please. ) You'll also S e | M a a ce eR an EEEE a 

receive our big FREE Catalog "Œa o7 | OTT. care PA AEE AEE | 

Prog ee coins and, supplies, i l j | W city...................... State......... Zip... een, 
selections of coins on approval return- 

able without obligation. Send name, address, | Senn Pitti E a = È an al = i» w ane 

and 5¢ to Littleton Coin Co., Dept. LK-39, - 46 | POPULAR SCIENCE | 


Littleton, N.H. 03561. i 


F p WW 
- aa 


The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a profit- 
able store of your own. Remember PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. A complete retail meat education. National 
School established 44 years. Get National training 
NOW. Pay your tuition in easy weekly payments 


Enjoy Copenhagen: Place a small pinch 
between cheek and gum. No chewing. 


United States Tobacco Company 


AT NATIONAL 
Pay After Graduation 


ee 
ee ae 


as A Fa ee ea 
nro octet a tis aa 


= is 
fee sia eects Dea E, aces aa 


after you graduate. Send coupon for FREE school cata- 
log—TODAY. G.I. approved. 


Pe ee ee ee ee 


National School of Meat Cutting, Inc. | 


j Dept. 51-C, Toledo, Ohio 43604 
Send me your FREE school catalog on National Training at 
| Toledo in Meat Cutting, Meat Merchandising and Self Service 
| Meats. No obligation. No salesman will call. | 
i WAM iS eine eee oe z..a.. ee ee ee | 
| AGGPOGS 66a tn Cee we ee | ‘Stee epee tetas th tt = a a | 
City. ce nee nee aes k E k ë : t+ Eë Ft Se a c pil e ea E A 
l Approved for Veterans | 


Sà PLANER - MOLDER - SAW! 


Now you can use this ONE power-feed shop to turn rough lum- 

ber into moldings, trim, flooring, furniture ... ALL popular pat- 

terns. RIP... PLANE... MOLD... separately or all at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost . . . You can own this power tool for only $30.00 down. 
Send postcard today for complete facts. 


BELSAW POWER TOOLS, 9281 Field Bidg.,KansasCity,Mo.64111 


: pn d ga Mh, 


NEW RUBBER STAMP B 


ix Rubber Stamps at a time, each with different wording such as 
names, addresses, notices, stock numbers, prices and other “‘copy” 
eeded by offices, factories and individuals. Working full capacity, 
tcan earn as much as $33.00 an hour for the operator! Now you 
an get into the big-pay business yourself, with your own home as 
adquarters. You don’t need experience. We supply everything, 
including complete instructions and eight ways to get business 
in fast. We even help finance your start. Start making 
pto$16.50an hourfrom the very beginning. Cash inontheprofit- 
ble RubberStamp business in your community, right away. We'll 
ail full particulars FREE and no salesman will call. Be first in 
our locality. Rush coupon or send your name on postcard now to: 


$12 Jarvis Ave. ¢ Chicago, Illinois 60626 


USINES 
PAYS BEGINNERS “3516.50 AN HR. 4 


START AT HOME IN SPARE TIME 4k 


The multi-million dollar Rubber Stamp business—once controlled by a few big compae 
nies—is now being taken over by small operators—onein each community throughout 
the United States: Men and Women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wording that buyers once were forced to 
buy from big cities. Material costing only 27c makes a stamp that sells for $2.75. The 
machine that does the work is simple and easy to operate and it turns out as many as 


THIS LITTLE TABLE TOP MACHINE 
MAKES EVERYTHING SIMPLE & EASY 


= 


eo 
ZS a i 


' FREE! 
1512 Jarvis Avenue Dept, R-3-AO Chicago, Ill. 60626 


| RUBBER STAMP DIV. 


| Please rush full par- 

read auant your 
inancing plan an 

i the little machine Name ____..._. ane hae ae ee i Sasa 

{i that can get me 
1 


started in the prof- 
itable Rubber Stamp 
business at home in 
B are time. Every- Ss (AEEA OE ENE ee ey ee ee ee A 
FREE ond ates Zip 

E and no sales- 
State sss cee ee Se ee a i ee Code... 


JANUARY 1968 | 47 


Ce oe ee eee a = 


man will call. 


Detroit Report... 


HARDTOP CONVERTIBLES ARE 


ACK--probably on the '70 models. 


0 
‘The new hardtops will have folding roofs, just like the ones on 


'58 Fords. 
soft tops; 


But they will not be offered as an alternative to 
they will replace fabric tops entirely. 


Renewed 


interest in hardtop convertibles was sparked by the enthusiastic 


reception Corvette's new coupe has met. 
be made to give roof lines a truly new look. 


special efforts will 
One 1970 Mustang 


proposal calls for a detachable fastback hardtop. 


it’s a wild combination, say first reports on 
American Motors’ AMX with the 390-cu-in. 
V-8. Proving-ground testers have clocked 
the car from 0-60 in 6.5 seconds! 


Is GM building engines for American Motors? 
The rumors are only partly true. What’s 
happening is that Central Foundry Division 
of GM is casting V-8 blocks for AMC. 
There’s nothing strange about this—Central 
Foundry just came up with the best offer 
in competition with other foundries. Six- 
cylinder Rambler blocks are cast in Canada 
by a subsidiary of American Motors. 


More new front-wheel-drive cars? Don’t look 
for them for the present. Oldsmobile is still 
sold on the idea of adapting the front-drive 
system to other cars besides the Toronado, 
but GM bigwigs keep pouring cold water 
on the idea. One strong proposal—a front- 
drive system for the 1969 Cutlass S—was 
turned down flat. Olds Division was told to 
sell more Toronados before other proposals 
would be considered. A proposed four-door 
Toronado was similarly vetoed. Right now 
Olds is thinking of putting a front-drive 
system in a 98 sedan four-door model, in- 
stead of building a complete new body fora 
four-door Toronado. It’s cheaper, and the 
front-drive package will easily fit in the 98. 


Sandboxes stop crash injuries better than 
guardrails. That’s what one car designer 
claims. And the state of New York agrees. 
New York officials are setting up wooden 
containers of sand to substitute for guard- 
rails in front of highway abutments. ‘Tests 
show that these boxes can be hit at speeds 
of 60 m.p.h. with no serious injury to the 
driver. After some of the tests, the cars were 
actually driven away under their own power. 
Boxes of sand in front of abutments can 
save an estimated 18,000 lives a year. 


The twin-rotor Wankel-powered Ro-80' [PS, 
48 | POPULAR SCIENCE 


Sept.| will meet U.S. exhaust-emission-con- 
trol regulations and will become available 
here in the spring, NSU claims. The price 
is likely to be somewhat over $4,000. 


Look for a four-door Saab next year. Chief 
stylist Giugiaro of Carrozzeria Ghia in Italy 
is reported to be designing a new compact 
sedan for the Swedish car and aircraft 
maker. Triumph in England is said to be 
designing a new four-cylinder engine for this 
new front-drive Saab. 


Ford’s oil-recommendation list has been sup- 
pressed and will not be given to owners of 
Ford cars, as planned. Why? Because of 
the vast improvement in the oil picture dur- 
ing a few months last summer. At that time 
Ford told the oil companies that it would 
classify motor oils according to how well 
they performed in Ford engines. Right after 
that, according to Ford, the list of qualified 
oils grew so long that Ford felt the lubri- 
cating-oil problem had been licked. 


Lincoln’s Mark Ill luxury car was set back 
three months by the Ford strike. It is now 
set for introduction next March. The Mark 
III thus is the only Ford Motor Co. car with 
a strike-delayed introduction date. The big 
Fords and Mercurys scheduled for introduc- 
tion as 1969s were threatened by the strike, 
but these radically new models will be 
brought out as planned. All-new Mustangs 
and Cougars will also be announced as ’69 
models. What has happened to Ford’s sub- 


compact Delta is not clear. Its introduction | 


date was tentatively set for spring of 1969, 
but development on this car was interrupted 
by the strike. Chevrolet’s work on its sub- 
compact is just as far a as the Delta. 


Detroit Editor 


Coast-to-Coast Shortage of Trained Draftsmen 
Opens Thousands Big Salary Jobs for Beginners! 


Now you can take your pick of thousands of big 
salary jobs open to Draftsmen (see ‘help 
wanted” sections of metropolitan newspapers). 

Huge nationwide demand...U.S. Dept. of Labor 
reports “42% more Draftsmen needed in next 10 
years—not enough applicants to fill drafting jobs 
available now!” Our easy “‘Quick-Learn” Meth- 
od has helped hundreds toward good income, se- 
curity and prestige as Draftsmen. Why not you? 


YOU NEED NO DRAWING SKILL...NO TECHNICAL ABILITY 


NASD's staff of Professional Draftsmen guide you step-by- 

step. With our spare time home-study plan you work on ac- 

tual projects. Makes learning fun — easy to remember, too. 

ai r a =o Many graduates have succeeded with only grade school 

-= me fatig training. Others report good earnings drafting part time while 
— ae = E | we still learning! 


© when you train at home with NASD for a 


7 HIGH PAY JOB IN DRAFTING! 


Earns $820 Month! RUSH COUPON FOR FREE KIT. ee 


“My first position after com- Mail coupon today for FREE "DRAFTING CAREER KIT,” 
pleting your course jumped my Sample Lesson, Drafting Aptitude Test including intrigu- 
income from $350 to $820 per ing new 5-Way Drafting Instrument & 20-page Boo 
month,.’’"—G. W. , Tenn. ‘Your Future in Drafting'' — jam-packed with revealing 
; facts on your opportunities to win top pay and job se- 

Big Promotion ! curity in Drafting. No salesman will call, Everything 

; | was promoted from the pro- sent FREE and WITHOUT OBLIGATION. Write today! 

' duction line ahead of 4 ot vonasnangeaonsuuonsonanssnaanssenasuonnnun 

and got a good pay as: 


W. A., Wisc. s North American School of Drafting, Dept.. 4181 x 


E 
sane 


aiaia aa 


napana ee eee. 


h, | ae a 4500 Campus Dr., University Plaza, Newport, Calif. 92660 = 

n _o | a Rush “DRAFTING CAREER KIT", including Book, = 

Bis” ALL 4 FREE! = Sample Lesson, Aptitude Test & Drafting Instrument as 

—_ . : ALL FREE! No salesman will call. G.1. Approved. = 

Precision Drawing Instrument Set, | Rush Coupon m NAME __________.____. _________ AGE z 
rofessional Drafting Board Outfit & [RGUEV 2 — = ADDRESS = 
ingertip Tilting Drafting Table are — 5 a 
ven to you with your complete North “Sab study program in spain AIX a a = 
erican Course in Drafting. PO i i Hot ha opp ipl chbnogtny aeii Myer 
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Sure > you can fly—and you can 
‘build your own Bensen, too! 


L as free as a bird, buzzing around in your 
rty Bensen Gyrocopter. Keep it in your 
age, fly when you like! Others like you, 
_ Alaska to New Zealand, have caught up 
the air age by building and flying a Gyro- 
ler or Gyrocopter, with wheels or floats 
erchangeable). Costs no more to operate Le eee i SE 
n a car. Takes off and lands in a lot less space Han a , plane. Pro’: s sall it “the greatest thrill 
lying”. A typical enthusiast says “Before I got interested in gyros I knew practically nothing 
ut machines or flying. I can safely say now that anybody can fly if they really want to”. Safe? 
Air Force Captain reported: “The simple construction and the autorotation feature undoubt- 
y make this one of the safest aircraft in the air today.” Will glide safely if the engine quits. 
pu can enjoy the zestful relaxation of flying high and fast—or low and slow, as you wish—in 
r private Bensen. Designed by aeronautical engineers for building with ordinary hobbyshop 
s, Construction plans (with flying instructions) and factory prepared kits available. Make 
r first move now—send the coupon today with 


: $3 or $ $2. 


Ee 


D $3 FOR 3-VIEW DRAWINGS, SPECS, KIT DATA 
) PHOTO OF GYROCOPTER—$2 FOR GYROGLIDER , 


| BENSEN AIRCRAFT CORP. Dept. PS-18 _ 


Raleigh-Durham Airport, Raleigh, N. C. 27602 


| ae 
ADDRESS 
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AMERICAN MACHINE & TOOL CO., Dept. PSI8 Royersford, Pa. 19468 


Please send me the units checked. Payment in full enclosed $. : | AS MUCH 
or $3 deposit each item enclosed, balance C.0.D.! MUST BE FULLY | AS 
SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. = 


No questions asked. 
O 8” Power Saw at $14.95 O Jointer Planer at $19.95 
'O Standard Rip Fence at $3.50 O Lathe at $9. 


rf ane 80 Os 
CO Belt Sander at $14.95 CO Turning Chisels at $4.95 $ WiTH 


O Long Rip Fence at $4.5 O Faceplate at $2.50 
| | 7, RR. 
" QUALITY wae 


CO Sander Disc Attachment at $7.95 C Shaper Kit at $14.95 
U Mitre gauge for Sander at $1.95 O Hold-down at $2.75 


¥ h.p. G. E. Motor: CL) $14.80 with other item. O $18.95 separately. 
DOES WORK OF $75 BENCH sq 


NAME tect tir nee tt te tes =. së bes thon tañse rtaga 
ADDRESS . A EE A TUPPER ee 
i i A on ee ; STATE i E l eer ee 
C i W as i 
model cabinet unjedual any $300 Toor 
r ITS! A 
mitres, cuts compo Crosscuts, rips 


makes coves and moulding > eana 
95 f.0.b. factory. Wt. 25 
steel 3” saw wi assembled cast iron and 
- +. less blade. mi FENCE ppg 
easier work align 


FANTASTIC 
VALVES 
WiTH THiS 


COUPON 


DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct ...save store profits. 
| ENDORSED BY AMERICA’S 
UNCONDITIONAL TOP MAGAZINES ... Here 


10-DAY "ais" Se 


“A good bit vf sound 
Gl ARANTEE —imaginative—engi- 
| | neering.” Popular 
TAE ene, saw) boasts 
E E te many features of big- 
en S ger brothers.” Popular 
refunded i echanics; "Amazingly 
in full. versatile.” Workbench; 
"Highly substantial con- 
struction, sturdy enough for production line use.” 
Industrial Woodworking. And Workbench awarded 
these tools their coveted "Work Tested” Seal. 
OVER A MILLION USERS confirm their precision, 
versatility and rugged performance. 
2K 10-YEAR FULL SERVICE GUARANTEE . . . Any 
part or parts of any AMCO power too! (except 
motor) which may become inoperative for any 
reason within ten years after the purchase date 
will be repaired or replaced by the factory without 
cost to the purchaser. Your only cost: for postage. 


SS. ARBOR PQ 


] 
| 


e SEINE re 
s | i KS i 


ken E 


i e at factory pric Pune Cer base. “Compo” vane 
td. size (for bench Saw) $3.50, farses fence th eared for at bearings. Acces. 


d and 3-4 3 : fee ‘ 
work surface, 33” height font” your AMCO saw for cutting Played are a sheet of 


Storage compartment, &* C'ans provide 27” x 24m 


6” SWING 


3-F00T $1995 | 
late for turning bowls, 14 ob. factory. Wt.: 19 Ibs. TAD 100% precis 

Orrann ap best, rosettes, etc. $2.50. $4 Complete as shows. mS cant iron oe gee ing 

ii of 3 high speed turning Chisels, #7? n and sp “Professional power pan 


| UNITS . - , | tts, 
= he WORK OF fe faster, ge accurate jointe. Aajust 
a adc) drawers, squa ion holds 
bevels for windows, doors, fA tables. patent-pending desi 
isi ound cast iron ta eth th 34”. Fence 
apie Pre table Clearances at any depth. | meee Seal knives. Dual 
knife to Ao. 50°. Hardened, ground hi-spe 


| ter head.- 
ds. Balanced cutter nean- i, 
10-YEAR FULL SERVICE GUARANTEE. i 


mon WOOD SHAPER KT N g 
T Lob. factory. Wt. 1510s. eS 
Compl. less wood parts, motor. 


| _with same precision e it 
RK OF $40 UNITS ... WIE >i tubular steel bed. Ball E 
se pinot T satie. Sturdy cast iron with re tever action tail | 


Mitre gauge: 
$1.95 add'l. 


PRECISION 


4x36” BELT 
SANDER 


o.b. factory. Wt. 15 lbs. , r B 
$ 95 tp yet attachment tits 0 0-45°): $7.95 add'l. 
ait ae tented belt 
¢ _. The world’s most talen\ee | 
DOES WORK OF 8 era s A" x 36” sanding belt, vO 
sander. Hemy cp "drive spindle. Changes from hori 
at Uses ¥ hp or larger motor. 


Ri 


oes 


. Has sea | a i. akes 
ball aoe mgustable henn “err ney wens 
mooth, accurate cuts at high s eet. SERV 
ent cutters. O-YEAR FULL 


BRAND NEW & 1, H.P. MOTOR...$148° sae EOR ANT OE ARUYE MACHINES, „PURCHAS 
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‘CASH IN ON THE BOOM 
IN COLOR TELEVISION 


The NRI TV-Radio Servicing course | 
includes your choice of black and 
white or color TV training equipment. | 
Color TV needs thousands of trained | 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you quickly. Cash in on the boom. 


| 
| 
| 
| Name 
E” 
” 
| 
| 


NATIONAL RADIO INSTITUTE 
Washington, D.C. 20016 


101-018 


City 
L] Check for facts on Gi Bill 


You get more for your money from NRI 


NRI pioneered the idea of supplying home-study 
students with custom designed training kits to 
give practical on-the-job experience as you learn. 
Today, NRI’s “3-Dimensional” training can’t be 
equalled. You get more value — from the exclu- 
sive Achievement Kit sent the day you enroll, to 
“bite-size” texts and custom training equipment. 
Learning TV-Radio, Electronics or Communica- 
tions at home is easy, exciting, the NRI simpli- 


fied, dramatized way. 


BE A SKILLED TECHNICIAN IN AMERICA’S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
|high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide variety of career 


Te 


NRI Programmed Equipment Gives You Priceless Confidence, 
akes Learning Tv- Radio, Electronics Fast and semanas 


BUILD + TEST * EXPLORE All this is ey Achievement Kit, — 
oe | _ to solid state Radio, to training-engineered Color TV set—-when you — 
| = enroll for NRIs TV-Radio Servicing course. Other courses equally | 
o ii _ complete. Unique training methods, “bite-size” texts, many personal ~ 
oo | services have made NRI the leader in its field for over 50 years. 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $4 TO $6 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a bet- 
ter one, and earn $4 to $6 an hour extra in spare 
time while you train, fixing sets for friends and 
neighbors. NRI shows you how. Equipment you 
build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . 
mail the postage-free card. If missing, use coupon 
above for FREE NRI color catalog. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER Gl BILL 
If you served since January 31, 1955, or 


are in service, check GI line on postage- 
free card or in coupon. 


ee A ae a Ta a a a a A r E e aaa a 


THE ONLY 


_ COLOR TV 


TOTALLY ENGINEERED 
FOR TRAINING 


——— $l 


Pound-for-pound 
the world’s most 
powerful working 
turbine engine 


— build it yourself! 


For the past four years, Turbonique’s compact, 
new-breed gas turbine engines have been setting 
fantastic power-output records everywhere. 


They’re being applied to hundreds of split-second 
response applications. Like powering a VW to 183 
mph in the quarter mile. Or providing a solid 500 hp 
accessory equipment boost to a giant off-shore 
drilling rig. 

Gas turbine experts here and in Europe have been 
amazed by their hp-to-weight ratio, their simplicity 
and reliability. 


B a Complete make and 
build instructions for 
a variety of kits plus 
detailed engineering 
drawings, are included 
-4 in our Technical 

da Manual. 


Our new catalog describes 29 STANDARD MODELS 
WITH OUTPUTS FROM 45 TO 850 HP. With all 
the latest performance data, application ideas, 
and kit and factory-assembled engine facts and 
prices. Send for your copy today. You'll be getting to 
know the hottest product in gas-turbine history. 


20 North Kent St., P.O. Box 8641, Orlando, Fla. 32805 


a 

E (©) $1.00 Encl. for new 52 page catalog O $5.00 E 
E Send technical manual. [] $5.00 Send 8mm x 85 ft. color M 
E demonstration film, or [] $10.00 Send everything. All U 
- money refunded first order. - 
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SHORT CUTS AND TIPS 


| FROM HERE AND THERE 


Tricky fold lengthens sandpaper life 
Cram a sheet of sandpaper carelessly 
into a toolbox, and its working surface is 
soon rubbed bald. I store mine, with no 
abrasive faces touching and half its surface 
hidden away. Here’s how: Fold the sheet 
in half, top to bottom. Open it, and fold it 
from side to side. Cut along one fold to 
the center of the sheet. With the grit side 
down, fold over one quarter at the slit 
(above), then swing this inside the other 
half of the paper. Now fold down the re- 
maining loose flap. This leaves you two 
quarters with abrasive exposed for use, but 
stores safely half of the sheet. When the 
first half is worn, reverse the folds to bring 
the second half into play. 
F. GREENWALD, Western Springs, Ill. 


LOOP AND Y4" R.H. | | 
WOOD SCREW ical 


Easy-to-make tie and scarf rack 

No place to hang your ties? With a pair 
of pliers, bend a coat hanger as shown and 
attach it to the framework on the inside of 
a closet door. The recessed panel allows 
space for ties. Paint the wire with a bright 


enamel and let it dry before installing. 
FRANK SHORE, NYC. 


Quick draw for portable drill 
Keep your drill within reach, plugged 
in and ready for use, by drilling a hole 
in a 4” piece of two-by-four to receive the 
chuck. Secure the block to the workbench 
out of the work area. Now center the 
drill in the hole in the block and make a 
hole through the workbench, using the 
largest bit you normally use. 
E. J. LOISELLE, Burlington, Mass. 


SHORT CUTS AND TIPS 


| FROM HERE AND THERE | 


Keep emergency numbers handy 
If you ever need the police or fire de- 
partment you may not have time to look 
up the number. Put it on the underside of 
the telephone handset, and it’s always 
there. I used a labeling machine, but they 
could be written and taped on. 
B. F. SAMUELS, Napa, Calif. 


Youll be the 
most hated man 
on the water 


Go ahead, make enemies. Be the proud owner of a new 

17° Volero by Larson. Your boat club pals will avoid 

running with you for fear of being passed or feeling 
dowdy by comparison with Volero’s handsome 
once-in-a-decade classic lines. 

And as you bask on sunbather seats with the cool sound 

of your installed-at-the-factory stereo tape player drifting ovet 
the sand, be prepared to repel some beautiful boarders. 
(There are 19’ and 21’ Volero daycruisers available too.) 


Complete as you see her here with deep vee hull, standard 
convertible top set and the bonus feature—adjustable 
driver's seat—17° Outboard—$1595 (w/o engine), 

(17° Volero Comboard w/120 H.P.—$3895). 


World's largest builder of 
fibreglass runabouts 
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See why Larson is the hot brand today. Write for 1968 Buying | Yelk 


Guide to Little Falls, Minn., Petersburg, Va., or Nashville, Ga. 


VHAT S NEW 


nO 


Pulsating brake light is easier to see 


Do standard brake lights give enough 
warning in night driving, when your tail 
lights are on? The Safety Brakelite pulsates 
rapidly (eight to 10 times per second), calling 
the attention of drivers further back, and 
helping to avoid rear-end collisions. The vari- 
ation in light intensity is 30 percent. $14.95 
from Safety Systems Inc., Minneapolis, Minn. 


Adhesive wheel-balance weights 


Taypa-Wates stick to the wheel rim with- 
out clips thanks to a special foam adhesive. 
They do not come unglued in hot or wet 
weather. The weights can be placed inboard 
near the center line of the wheel instead of 
on the rim flange, to improve dynamic bal- 
ance and give you greater tire life. Three 
G Corp., 1174 Newton St., Akron, Ohio. 


Engine tune-up set for passenger cars, trucks, and tractors 


Transmission oil cooler adds to the life of your car 


Overheating is the 
most common cause of 
transmission failure 
in winter or summer. 
This heavy-duty oil 
cooler has a five-year 
warranty, and is easily 
installed. Its compact 
size allows mounting in 
front of the radiator. 
The unit requires no pe- 
riodic maintenance. 
About $65. Karmazin 
Products, 3776 11th St., 
Wyandotte, Mich. 48192. 
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You can do your own tune-up jobs with this 
universal set. It includes a neon timing light 
in heavy-duty housing, remote starter switch, 
compression tester with rubber nose cone to 
fit all spark-plug holes, and vacuum and fuel- 
pump tester calibrated from 0 to 27 inches 
of vacuum and from 0 to 11 pounds’ pressure. 
Simple instructions come with the set. For 
more information, see “ABCs of Keeping 
Your Car in Tune,” PS June, July, Sept. ’67. 
$12 from J. C. Whitney & Co., 1917 Archer 
Ave., Chicago 60616. 


ow Renault 
ot up 


otf the floor. 


Things were none too cheery for 
us a while ago. We were, as they say, get- 
ting our lumps. 

But those days, happily, are far be- 
hind us. We’ve made a comeback. 

Sales are up 85% over last year. 
And proceeding quite nicely, thank you. 

How did Renault accomplish this 
dramatic turnabout? 

By the most time-honored means 
you can imagine: Hard work. Sweat. 
And a touch of anger. 

We dropped a few dealers who 
were blase about service. 

We made sure every dealer we 
kept could get virtually any part in 48 
hours. If not faster. 

But most important, we built the 
Renault 10. 

It has thicker gauge metal, thick- 
er undercoating, and a few engineering 


touches that border on the fanatical. 


It delivers an honest 35 miles to 
the gallon. 

30,000 miles between brake pad 
replacements. 

18,000 miles or two years before 
you even have to consider replacing 
water or anti-freeze. 

40,000 miles on our Michelin X 
tires. ($5 more per tire, but well worth it.) 

And you can pile up those miles 
in spectacularly comfortable seats. You 
couldn’t get better seats if you spent 
$5,000. 

Yet, the Renault 10 is priced un- 
der $2,000. Way under $2,000. 

All in all, the car is a bit better 
than it has to be for the money. 

But then, we figure the best way 
for us to get back ¢ on our r feet 1 is to offer 
youa value = 


ly floor you. 


The Renault 10 


AUTOMATIC TRANSMISSION AND 
AIR-CONDITIONING OPTIONAL. 
FOR NEAREST DEALER OR INFORMATION 
ON OVERSEAS DELIVERY, WRITE RENAULT, INC., 
BOX 11,750 THIRD AVE., NYC 10017 


faster action. 
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Charge! Mount your choice of three all-new Johnson 
Skee-Horse snowmobiles. Rugged, racy, reliable — 
befitting the first “second generation” snowmobiles 
on the winter scene. The irresistible force of their 
charge is provided by a big made-in-America 16-hp 
engine. Yet Skee-Horse is the quietest in the field — 
the first snowmobiles with full-range silencing. And 
their new compression release makes for amazingly 
effortless pull starts. 

Other features to extend your mobility on winter 
maneuvers include Torque-Sensor drive that gears 
itself automatically to changing hill and load condi- 
tions ...the travel insurance of two cylinders (one 


= OOOO 


because it stays on top. Many 
pounds lighter than any Skee-Horse 
ever. New track cleans itself 

like a cat — clearing the way for 


Wide-Trac 20! Only one of its 
kind with forward-neutral- 

REVERSE for complete com- 

mand of winter pacer. 
What other snoWfobile 

can back-up® "i 

Electric start, mode 

also available. 


cylinder can get you home) ... nearby dealers when 
you need parts and service fast. We invite your com- 
parison now at your Johnson Dealer's. Or write for 
1968 catalog and “Fun Guide to Snowmobiling”, both 
FREE! Johnson Motors, Waukegan, Illinois 60085, 


Dept. PS-S83 
First in dependability 


=(Johnson 
Skee-Horse 


Skee-Horse snowmobiles * Sea-Horse motors * Sea-Foil boats 
Air-Buoy dive gear * Division Outboard Marine Corporation 
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Will our new ABMs really protect us “Science 
from enemy attack? Here’s one shocking =n p Aiao i ai ah 
view from a well-known expert 


NicNamara’s 
MISSE 
Defense 


A Multibillion-Dollar 
Fiasco? 


New Spartan ABM 
(left) uses Nike 
Zeus technology, 
but has four times 
range of 100-mile 
Zeus. It uses three 
solid stages, is 
54.5 feet long, 3.6 
feet in diameter. 
Now in develop- 
ment, it will be 
tested at Kwajalein 
island during next 


Po iaa el = a __ "two years. Sprint 
By PHILIP WYLIE ILLUSTRATIONS BY RAY PIOCH —_— (right) for close-in 
S 


defense, is avail- 
able now [see “The 


1 eee Truth About Our 
WW., McNamara’s “thin shield” of antiballistic missiles Missile Defense,” 
improve my chances to survive a nuclear war? ti PS, Oct. ’65). 


That’s the vital question for most Americans as the 
present antiballistic-missile debate grows hotter. And it’s 
the key question, too. 

So POPULAR SCIENCE has asked me to try to answer it. 
With their many pounds of basic material, with my own 
reading, and from my experience as a former consultant in 
matters of nuclear defense, offense, weapons, and civil 
defense, I’ve done my homework. And this is my opinion. 

First, even though most PS readers won’t need the data, 
let’s define our “thin shield” as currently planned. Basi- 
cally, it consists of two types of solid-propellant rockets 
carrying nuclear warheads and highly advanced ground 
radar equipment. The rockets are the Spartan, a long-range, 
| beefed-up version of the Nike Zeus; and the Sprint, a short- 
range, close-in defender designed to neutralize or destroy 
enemy warheads that escape the Spartan. The two radar 
systems used are called PAR, for Perimeter Acquisition 
Radar, and MSR for Missile Site Radar. 

When an incoming warhead is pinpointed by PAR, 
Spartans are launched and MSR takes over. With a range 
given by Pentagon sources as “in excess of several hundred 
miles” (and some authorities say 400 miles), a relatively 
thin deployment of Spartans at 15 to 20 sites across the 
country could—in theory—defend outer space against in- 

Continued 
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Long-distance PAR radar (1) spots enemy ICBMs on 
launch. MSR radar (2) takes over, launching Spartans 
(3, 5). On radar-directed rendezvous with enemy 
warheads up to 400 miles away in outer space 


truders over any part of the United States. 

The Spartans will be area weapons. 
That is, they are intended to neutralize or 
destroy all enemy warheads within a 
sphere in excess of several miles in dia- 
meter (some authorities say six or seven 
miles) in outer space. They would have 
this capability only in outer space, for they 
will depend on the radiation (primarily 
X rays) and heat emitted by their thermo- 
60 | POPULAR SCIENCE 


(8, 10), commands from ground detonate ABM, 
creating sphere of intense radiation at least several 
miles in diameter to neutralize incoming H-bombs 
(9). Area defense is feasible because of the high 


nuclear warheads (which would be quickly 
absorbed in the atmosphere) to kill com- 
plex enemy electronic guidance systems, 
perhaps neutralize fissionable materials, 
and melt vital components. 

The Sprint, which will operate within 
the atmosphere, has a much shorter range 
(15 to 20 miles or 20 to 30 miles according 
to various sources) and a much smaller 
kill area, perhaps on the order of hundreds 


radiation output of an H-bomb exploding in outer 
space (at least two-thirds of its energy becomes 
X rays), and because there is no atmosphere to 
absorb the radiation. It would destroy enemy guid- 


of yards. It is a last-ditch weapon, one that 
could, hopefully, neutralize warheads that 
have escaped the Spartans. 

This nation has achieved at least one 
difficult feat in constructing a practical 
antiballistic missile or ABM. ICBMs 
launched from California have been inter- 
cepted by ABMs launched from Kwajalein 
in the Pacific, thousands of miles away. 

Island radar picked up the ICBMs after 


ance systems, possibly neutralize fissionable mate- 
rial, and fuse other components. Sprint missiles 
(4, 6) neutralize within atmosphere warheads escap- 
ing Spartan barrage (7, 11). Its kill area is limited. 


launch. Computers plotted their trajec- 
tories. Other computers furnished settings 
for the controls of the island rockets. At 
the correct split second these rose and 
came within destruct range of their targets. 
Of course, neither weapon carried a nu- 
clear warhead and the exercise involved 
one ICBM ata time. But, as we have seen, 
more sophisticated systems have evolved 

Continued 


JANUARY 1968 | 61 


since then. This hardware is available if 
we want to spend the money for it. 

Why is our government now taking 
such a costly step as an array of ABMs 
will be? The official answer is that we 
must defend ourselves against China’s 
rush to make nuclear weapons and long- 
range-delivery rockets. Then, too, the 
Soviets are setting up for some of their 
larger cities one, or perhaps two, types of 
antiballistic missiles. Whatever the So- 
viets are doing that we are not alarms 
a great many people. “They have it— 
we must get it? is their understandable 
—if not always correct—reaction. 

So our nation is engaged in setting up 

a “thin” dispersal of systems as a means 
of protecting the U.S. from Chinese as- 


Famous for years for his well-informed, 
outspoken opinions on everything under 
the sun, PHILIP WYLIE is also the au- 
thor of many books, including Genera- 
tion of Vipers and currently The Magic 
Animal published by Doubleday & Co. 


sault, with some relatively small stock 
of ICBMs possible in the near future. 
Estimated cost of the program, officially 
titled “Sentinel,” is great: $5 billion. 

The cost escalation. If past defense 
estimates and subsequent actual cost are 
any guide here, we can assume that this 
figure might easily become $50 billion or 
$100 billion for installations completed 
years hence. But cost is not meaningful 
if the program offers reliable protection. 
You don’t hold your life cheaply, nor I, 
mine. 

Will the thin shield now under con- 
sideration give us such protection? 

The more one studies the technical in- 
formation open to public scrutiny, the 
more dubious one grows. I shall summa- 
rize some of the causes of such doubt, 
keeping them as simple as I can. 

Not even the most optimistic ABM ad- 
vocate believes we can protect ourselves 
against a sophisticated, all-out attack 
such as the Russians are capable of 
launching. A large number of ICBMs 
would overwhelm any defense that we—or 
they—are capable of mounting. In addi- 
tion to their large numbers, the missiles 
would carry new penetration devices to 
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confuse our radar systems. Chaff to make 
false blips is one such device. Others are 
multiple warheads and decoys. 

As revealed by Secretary McNamara 
in a recent issue of Life, our radars might 
show only huge clouds of fragments hun- 
dreds of miles long, with the real war- 
heads hidden among them. And the long- 
er scientists have to invent more tricks, 
the more penetration devices there will 
be. The best our ABMs might accom- 
plish in an all-out war is to preserve an 
insignificantly larger number of our 
ICBMs for a retaliatory strike. 

So, the only defense against the So- 
viets is our “second-strike” capability— 
our capacity to take a nuclear attack and 
then substantially destroy the enemy. 
Apparently, however, this “balance of 
terror” may not be enough to deter the 
Chinese. If, in a fit of madness (we must 
assume), they were to launch a suicidal 
attack against the United States with 
“primitive” missiles, would our thin 
shield of ABMs really protect us? 

It will, the theory goes, as long as the 
incoming missiles are limited in number 
and devoid of penetration aids. But what 
would happen if the Chinese were to add 
such simple camouflage as a large cloud 
of chaff surrounding each warhead? Ac- 
cording to one Pentagon authority, one 
response—if we had advance warning of 
such a move—might be to position more 
Sprints near target areas. As the chaff 
descended into the atmosphere, it would 
slow up and the real warhead, as it 
barreled into the target area, would be 
neutralized by a Sprint. 

A more complicated system. A further 
step in developing penetration aids by 
the Chinese might make it necessary for 
us to add a MAR radar to each ABM 
site. MAR, for Multifunction Array 
Radar, is one of the developmental build- 
ing blocks of the Nike X system. Al- 
though it will not be a part of our thin 
defense, it is better capable of distinguish- 
ing between enemy warheads and decoys 
than PAR and MSR, and could be added 
at some later date. 

Then, as the Chinese increase their 
store of ICBMs, we would increase our 
stockpile of ABMs until, ultimately, we 
would have the prohibitively expensive 
“thick” defense that McNamara has told 


[Continued on page 182] 


Afford Your Dream House 
... Just Build It Yourself” 


That’s what the author says in 
this report of a family adventure 
many others may want to share 


By DARRELL HUFF 


Wwe: you decide to build your own 
home — yourself, with your own 
hands — you plunge into one of the great- 
est adventures open to us non-007 types. 
Of this you can be sure: Your life will never 
be the same again, and neither will you. 

You'll come out of your venture with a 
substantial collection of new skills, to say 


Continued 
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Where does the money go? 
Floors and roof: plywood subfloor, tile, 


slate, carpeting, tar-and-gravel roof $3,035 
Plumbing: water heater, pipe, kitchen 
and bath fixtures, septic tank, labor 2,075 
Masonry: concrete, stone and rein- 
forcing steel for house, fireplace, drive 1,825 
Doors, windows, and cabinetry: in- 
cludes. hardware, glass, sheet plastic 1,681 
Walls: insulating sheathing, siding, all 
interior paneling, finishes 1,558 
Framing: mostly timbers, two-by- 
fours, nails 1,221 
Heating: two furnaces, ductwork, cir- 
culator core, prefab bedroom fireplace 896 
Electrical: light fixtures, wiring, oven 
and range top, outdoor lights 783 
Miscellaneous: permits, survey, land- 
scaping, grading, power, maintenance 892 


Total: $13,966 

For split-level, 3,000-sq.-ft. house with entry 

hall, living room, dining room, kitchen, pantry, 

gallery, four bedrooms with baths, plus study- 
bedroom, workshop, double garage, patio. 


nothing of calluses on both hands. You’ll 
have gained a new and gratifying confi- 
dence in your ability to cope with all sorts 
of problems. You’ll have found the special 
satisfaction that comes from living day by 
day in a house that is truly your own 
creation. 

And the effect on your economic 
security will be the most surprising and 
gratifying of all. 

Having just completed my second home- 
made home, I speak from experience. I 
happen to be a writer by trade and no 
great shakes as a mechanic, so visitors to 
our home are always stirprised to learn 
that I am the author of the roof they’re 
under. 

If a mere writer can build a house, they 
seem to think, anyone can. This naturally 
leads to a series of questions. Like anyone 
convinced he’s hit upon a good thing, I 
answer them gladly — in the manner that 
follows: 

"Where do you learn all the things you 
need to know in order to build a house?” 


Magazines like this one. Books, mostly 
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_ Would you believe $14,000 for this five-bedroom beauty perched on dunes a f 
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Colorful windbreak of redwood-framed sheet plastic 
shields cantilevered deck outside bedrooms. Author's 


daughters have laid claim to this area since they 
helped nail the deck. Framed plastic appears again, 


ired yards from the Pacific Ocean? 


at right, in back 


oor inspired by a Mondrian paint- 
ing — typical of custom touches throughout. Short 
flight descends from bedrooms to living area. Note 
slate-on-slab floor, laid for 50 cents a square foot. 


from the public library. Manuals and in- 
struction sheets from manufacturers and 
trade associations. Questions asked at the 
lumberyard or plumbing shop. Many of 
the men in building trades and building- 
supply businesses have built or remodeled 
houses themselves and are glad to share 
their knowledge. 

“Can just anybody actually build his 6wn 
home without skilled help?” 

Mechanical aptitude and experience 
help, but I’ve seen many soft-handed 
white-collar guys like me build a house 
sucessfully. 

I know of a couple of women office work- 
ers who did it, and also of at least one lone 
woman, an elderly widow. 

A young man in Carroll, Iowa, built a 
home for his wife and baby. He’s just an 
ordinary guy, too, except for having a 
Medal of Honor and two artificial legs. 

And there’s Ernie Price, newsdealer in 
Terre Haute, Ind., who gave passersby 
quite a jolt on many an evening while he 
was building his house. Price was in the 
habit of working into the night, using a 
noisy table saw and other power tools. He 
often neglected to turn on any lights be- 
cause he, like his wife, is blind. 

Continued 
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“Don’t you have trouble with the unions?” 

No, and I’ve never heard of a do-it- 
yourself builder who did. 

“What about local codes and building 
inspectors?” 

There’s no problem as long as you in- 
vestigate and meet the local requirements, 
making sure to get your building permit 
before you start. And of course you 


should always meet code requirements 


Se. Doda 
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Left end of second story is cantilevered from garage 
over driveway. Easy-to-apply exterior walls are 
rough 1” redwood board and batten, stained before 
erection with Cabot’s Sagebrush Gray. 


Everybody gets in the act—including author’s father- 
in-law and wife, here pouring concrete walls. Con- 
crete is ready-mix, Once it sets, form boards will 
be removed, cleaned, and re-used for walls. 


for your own safety and legal protection. 

I’ve had major dealings with five dif- 
ferent inspectors so far, and every one 
of them has been totally helpful. In 
fact, they’re an important addition to 
the list of sources of information and 
advice on construction problems. Their 
code books often tell you such things as 
what size rafter or joist you need for a 
given span and condition. 

“Where did you get your plan?” 

I do my own designing, for better or 
worse, because that’s half the fun. And 
that way I’ve never had to learn how to 
read a blueprint. 

But it would be folly to put all the 
work and money that a house involves 
into a bad plan. So I think that anyone 
who draws his own should at least have 
a good architect go over it unless he has 
reason to believe he’s done a good job. 

“How about having an architect design 
your house for you?” 

One young math teacher I know went 
to the late great Frank Lloyd Wright 
and persuaded him to design a house for 
him to build by himself. The result is a 
unique hilltop house of special interest 
and distinction, to say nothing of the 
added cash value if it is ever sold. 

But the extra couple of thousand dol- 
lars is only worthwhile if you choose a 
distinguished architect and have very 
special requirements or an unusual and 
difficult site. 

“Then where can | get a plan?” 

Magazines in the home-and-garden field 


Bedrooms in the making: Upstairs is all frame con- 
struction on subfloor of 2-4-1 plywood, 144” thick. 
Temporary workbench, erected under strip windows 
at left, is for cutting studs with radial-arm saw. 
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Fixed plate-glass windows in living room frame a 
sweeping vista of Pacific shore. Synthetic carpet- 
ing is laid directly on slab floor. Stonework at left 
foreground encloses a circulator fireplace. 


publish many excellent houses and often 
offer detailed plans at modest cost. If 
you can find one that does the job, that’s 
a simple solution. But don’t try to modify 
an existing plan too much. You can get 
in a mess. Better start from scratch. 

“How much does it cost to build your 
own home?” 

By comparison with a custom house— 
and assuming you do all the work your- 
self—you can hold it down to about one 
third. (I’m ignoring the price of the lot 
in both cases. ) 

This probably sounds remarkable. But, 
speaking very roughly, the cost of a house 
these days splits into three equal parts: 
materials, labor, and contractors’ over- 
head and profit. You save practically 
all of the latter two-thirds—except to the 
extent that you decide to hire certain 
jobs done for you. 

“Did the cost of your own house really 
work out that way?” 

Pretty closely. My house is a big one, 
with five bedrooms—3,000 square feet in- 
\cluding the double garage. Following the 
usual practice of counting half the garage 
space, that’s 2,800 square feet for $13,966, 
or almost exactly $5 a square foot. 

While I was building mine, two other 
ouses of comparable quality went up in 
he same block. Contract on each was at 
bout $14 a foot, to which should be add- 
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Custom built-ins abound, like this desk for author’s 
wife, tucked into corner next to accordion-fold 
bedroom door. Sheet plastic is used both for high 
window and the sliding cabinet doors. 


ed about 10 percent for miscellaneous and 
design costs—or something over $15 a 
square foot. 

“What’s your $14,000 house worth now 
that it’s finished?” 

At least $60,000 and probably $70,000. 
However, that includes the value of two 
acres of land near the California sea- 
coast, now worth probably four times the 
$5,000 I paid. So $15,000 of the gain is 
my return on my real estate investment 
and is incidental to the home-building. 
You might say, however, that I earned 
some $28,000. 

“Can you get financing on a house you 
are building yourself?” 

If you have your lot paid for, that 
gives you security for a building loan. 
This will ordinarily be set up so that 
you can draw specified amounts as you 
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Try-out project was simple rectangular concrete- 
block house—a first venture in homebuilding by au- 
thor and his wife 20 years ago. Begun in Septem- 
ber, it was ready for occupancy by Christmas. 
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Dino chassis matches the jewel-like en- 
gine, with power disk brakes on all four 
wheels, coil-spring front suspension, sin- 
gle-leaf rear springs with dual shock 
absorbers, and Michelin X-AS asymmetri- 
cal radial-ply tires as standard equipment. 


Body of sleek car gleams as Norbye, with 
great expectations, gets behind wheel to 
head for the hills of northern Italy. 


LIGHT-ALLOY ARTICULATED 
STEERING COLUMN 


MUFFLER 


EW FIAT SPORTS CAR 


i, you think this engine looks more like 
Ferrari than Fiat, you couldn’t be more 
right. The lightweight high-performance 
V-6 is a Ferrari design. A few Fiat mod- 
ifications were made to adapt the Dino 
engine to mass production. It’s called 
Dino in memory of Enzo Ferraris only 
son, Dino, who worked on this engine 
some years ago but died very young. 
Fiat engineers built the Dino sports car 
around the engine, and Pininfarina cre- 
ated the stylish convertible body for it. 

It’s one of the most exciting cars I have 
ever driven. I drove one for three days 
in Italy and loved its steering, handling, 
erformance, brakes—everything. The 
ino covers the standing quarter-mile in 
ess than 15 seconds. Top speed is 130 
n.p.h. and it will cruise at 120. 
How is this possible with only a 122- 
cu.-in. engine? The car is light—only 
,530 pounds’ curb weight. It has an all- 
synchro five-speed gearbox. 

Best of all, the little 285-pound all- 
luminum V-6 puts out 170 horses. This 


fantastic power is extracted by using ex- 
tremely high r.p.m. I usually upshifted at 
8,000. That means youre still in third 
gear at 90 m.p.h. Fourth will take you to 
121. Fifth is really an overdrive. 

Like all Ferrari engines, the Dino has 
hemiheads. Each bank carries two chain- 
driven overhead camshafts. The cylin- 
ders are fed by three two-barrel down- 
draft Weber carburetors. 

You’ve probably seen Buick’s 90-de- 
gree V-6 and English Ford’s 60-degree 
V-6. But the Dino is laid out with 65 
degrees between banks—as narrow as 
possible with a high-efficiency manifold. 
The crankshaft has four main bearings 
and six crankpins, spaced at 55 degrees. 
It is fully counterweighted and the en- 
gine is beautifully balanced. 

The Dino will come to the U.S. later 
in 1968 with a probable price tag of close 
to $6,000. There’s also a long-wheelbase 
Dino coupe, a true four-seater. Cost: 
around $7,000. And to my mind, it’s 
worth every penny.—Jan P. Norbye. 
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Science Works on You! 


Seven out of 10 people get one every month. 
Here are the latest scientific findings on what causes it 


and how you can get rid of it 


By LAWRENCE GALTON DRAWINGS BY HERB ANTHONY 


i, you’ve never experienced 
some type of aching head—piercing, 
throbbing, pounding, splitting, or just 
dull—you’re the exception. Headaches 
are virtually universal—and those endless 
commercials for pain killers that clutter 
up the airways are there because the mar- 
ket is massive. It’s estimated that seven 
out of 10 adults use pain killers for head- 
aches at least once a month. And every 
year 24 million are alarmed or sufficient- 
ly disabled by headaches to be driven 
to physicians. 

Headache is the only single symptom 
in medicine with a scientific organiza- 
tion entirely devoted to it (The Ameri- 
can Association for Study of Headache). 
And it needs all the scientific study it 
can get. Probably no other health prob- 
lem has been surrounded by as much 
confusion, worry, and mistreatment. 

Here’s a look at what investigators 
have been turning up on what causes 
headaches, and some new treatments. 

It’s not your brain that hurts during a 
headache. The human brain is an un- 
feeling mass. It can be cut, probed, 
burned, and frozen—without hurting, 

The pain-sensitive areas in the head 
are the skull tissues covering the brain 
—and the blood vessels around, but not 
in, the brain. One way a headache can 
arise is by pressure on tonin tissues or 
vessels from a tumor 
or abscess, though 
this is rare. 

Another mecha- 
nism is pain spread— 
a process much like 
what happens if you 
dip a single finger in 
ice-cold water. First 
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the finger gets numb. After five minutes, 
it aches. Soon adjacent fingers not in the 
water also ache. Pain impulses from the 
refrigerated finger excite its sensory seg- 
ment in the spinal cord—but, as the im- 
pulses keep coming, the excitation spreads 
to adjacent segments in the cord so the 
pain is perceived as coming from the 
other four fingers of the hand as well. 

In the same way, 
let a tooth start to 
ache and the pain 
soon spreads until 
you're no longer cer- | 
tain which is the 
prime aching tooth— 
and, with further 
spread, a headache 
on the same side may develop as well. 

When blood vessels swell. About 90 per- 
cent of headaches, according to Dr. 
George A. Schumacher, Chairman of the 
Division of Neurology at the University 
of Vermont College of Medicine, occur | 
when blood vessels in the head swell. The 
vessel walls stretch and impinge on sensi- 
tive nerves, producing pain—and, some 
scientists now think, the nerves release 
chemicals that may add to the pain. 

Muscles of the scalp and those connec- 
ting the head to the neck also get into 
the picture. With pain in the head, they 
go into spasm that adds more pain. In 
many cases, spasm may even start the 
headache. 

A variety of things can set off a 
headache: fever, fatigue, an unpleasant 
dream, a missed meal, a stuffy room, a 
hangover, even temporary abstinence from 
coffee if you’ve been a big user. | 

For at least one of every 12 people, 
headaches are a chronic problem—and 
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About 24 million Ameri- 
Cans are driven to doctors 
every year by various 
types of head pains. Few 
get more than temporary 
relief, but one saving 
grace is that headaches 
are rarely fatal. 


in the vast majority the trigger is men- 
tal conflict. 

Dr. Arnold P. Friedman of New York’s 
famed Montefiore Hospital Headache 
Clinic explains, “Mental conflict may 
stimulate the nervous system with changes 
in the caliber of blood vessels . . . or with 
contractions of skeletal muscles, partic- 
larly those of the neck.” 

Nervous and migraine headaches 
ccount for about 90 percent of all chronic 
ases. And the nervous, or tension, type 
s by far the more common. In fact, 
nany who think they have migraine ac- 
ually have tension headaches. 

Migraine headaches. Men get it, but 
migraine affects at least twice as many 
omen. It’s a throbbing or pounding 
eadache, often on one side, that may 
ast anywhere from an hour to a day or 
wo. Many, but not all, victims experience 
ausea and vomiting at the peak of a mi- 
raine attack. In 10 to 15 percent of vic- 
ims there are pre- 


mas), areas in 

hich vision is poor 

r zigzag lines or 

ashes or spots of 

ght are seen. 

What causes migraine is still uncertain. 
eories range from allergy to gland dis- 
bances. Personality and stress are 

ctors also, many studies show. 

Typical migraine victims have been 


found to be compulsive, perfectionistic, 
rigid, ambitious—and chronically resent- 
ful, yet given to suppressing hostility. 

There’s also the timing. ‘Migraine 
attacks,” says Dr. Friedman, ‘‘seem to 
take place most often during letdown 
periods such as on weekends or holidays; 
and in periods of extreme emotional 
strain, as in social engagements or crit- 
ical business sessions.” 

To relieve attacks, ergotamine tar- 
trate is used. The drug is a blood-vessel 
constrictor—and, very neatly, it centers 
its activity on constricting the dilated 
blood vessels in the head. When taken 
before a migraine headache is two hours 
old, it usually works well. 

Recently, the first medication useful 
in preventing attacks has come into use 
—a derivative of LSD—methysergide. 
It produces no hallucinations but helps 
reduce migraine-attack frequency. About 
70 percent of patients who take the drug 
either stop having recurrent headaches 
or are greatly improved. 

Hope for migraine sufferers. Fortunately, 
migraine doesn’t last a lifetime, quite 
commonly disappears by 50. And a re- 
cent study is even more hopeful on that 
score—and on the value, too, of relatively 
simple treatment. 
= Two Mayo Clinic physicians followed 
up more than 50 migraine sufferers first 
seen as child victims at the clinic over a 
six-year period ending in 1955. They 
found, surprisingly, that many reported 

Continued 
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That throbbing or pounding pain may last from an hour to a da 


getting relief from aspirin—and some sim- 
ply by resting without taking any drug. 
Moreover, many of these patients with 
severe migraine from childhood are al- 
ready considerably improved as young 
adults. Some 32.8 percent now have no 
headaches at all; another 46.6 percent 
have far fewer and less severe attacks; 
only 20.6 percent are no better. 

All told, migraine effects about five 
percent of the population. But tension 
headache accounts for something more 
than seven of every 10 headaches. 

Investigators have classified three types 
of tension head pain. 

è Head in a vise—pain most pronounced 
in the forehead. 

è Top of the head has blown off. 

@ Pain in back of head with neck-mus- 
cle stiffness. 

Possible causes. Early man contracted 
his muscles to pull his head down be- 
tween his shoulders, trying to protect 
himself from rain-forest torrents. Man 
today often sets the 
muscles of his neck, 
jaw, and scalp in 
pain-causing pos- 
tures when he works 
at jobs demanding a 
fixed position of the 
head—for example, 
in driving against 
bright headlights or in blinding rain. But 
most often he does this as part of a body 
reaction against psychological pressures. 

Tension headache, according to Dr. 
Charles D. Aring of the University of 
Cincinnati, often is the cross borne by 
anxious people who “symbolically carry 
a great weight on their shoulders.” Let 
them get anxious about anything, he 
notes—even exposure to a draft or a stom- 
ach rumble—and they “set” scalp and 
neck muscles and develop a headache. 

Checking hundreds of headache vic- 
tims, investigators have been able to 
establish that the degree of muscle ten- 
sion they can measure with instruments 
is related directly to the degree of 
anxiety. ? 

Moreover, some victims have trouble 
ever relaxing face, scalp, neck, and other 
muscles. An English headache specialist 
noted recently that many are “often told 
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by friends that they 
frown and look wor- 
ried, although they 
may not be aware of 
it. The majority are 
apt to clench their 
jaws firmly, and 
some state they have 
noticed their jaws 
clenched and fingers flexed in a fist even 
on awakening from sleep.” 

Physical fatigue, too, may be a factor. 
“We often see doctors with this tension- 
fatigue type of headache,” says Dr. Rob- 
ert E. Ryan of St. Louis University. 
“Physicians frequently work hard while 
fatigued and under severe nervous and 
emotional strain. These headaches usu- 
ally occur in the ‘letdown’ phase which 
follows the stress situation.” 

It’s worth noting, too, that although 
there are no exact figures, many people 
who believe they have migraine may in 
fact have tension headaches since the 
latter sometimes are accompanied by 
nausea and vomiting as well as dizziness, 
weakness, and irritability. 

Can you prevent tension headaches? 

Drugs have been tried—until recentl 
without success. Only three years ago, 
study covering 5,000 patients showed tha 
no drug tried in the past worked an 
better than dummy pills. Lately, mil 
tranquilizers have been used with some 
success. But these are short-term mea 
sures since they don’t change the under. 
lying picture. 

Talking it out. Many authorities believ 
that simple psychotherapy—no on-the 
couch business, just airing of problem: 
with a family physician—can help. 

The late Dr. Harold Wolff of Cornel 
University, one of the foremost headach 
researchers, found that two-thirds of vi 
tims could help themselves if they wer 
serious about trying to change attitud 
“These changes,” he wrote, “would sho 
in cutting down on the number of thing 
ordinarily done in one day; in plannin 
regular periods of rest and relaxatio 
and in ending overconcern about thin 
not being done ‘just so.’ ” 

Some physicians urge chronic tensio 
headache patients to keep a record 
daily activity. Then they analyze it 


d can be caused by anything from tension to faulty posture 


see under what conditions the headaches 
recur so they can set up a kind of “ner- 
vous-system budget” which balances ac- 
tivities with rest and relaxation. The aim 
is to show the individual patient, in 
effect, how to live healthily free of head- 
aches within his emotional and physical 
income. 

Correcting faulty posture also may 
help. Says Dr. Aring: “It’s a neglected 
feature of human function ... the person 
with tension headache can be benefited 
if some of his pos- 
tural habits can be 
reordered.” 

Patent medica- 
tions aimed at reliev- 
ing tension head- 
aches abound. 
“Most,” says Dr. 
Ryan, “‘usually prove 
valueless ... After the patient has tried 
many and had little or no success with 
them, he then, as a last resort, seeks the 
aid of a physician.” 

No analgesic or sedative alone does 
much good. Studies by Dr. Friedman of 
Montefiore and Dr. A. H. Elkind of the 
U.S. Public Health Service indicate that 
either one “will give only 50 to 60 per- 
cent improvement as compared to 40 to 
45 percent with placebos [dummy pills].” 
For effective treatment, a double-pronged 
pproach is needed: 
| 1) The pain threshold must be raised— 
achievable with an analgesic. 
| 2) Tension must be at least reduced 
s;omewhat—achievable with a sedative. 
| With combinations of analgesics and 
‘edatives, Drs. Friedman and Elkind re- 
vort, “good results can be raised to 71 
yercent.”’ 

Researchers recently have been turn- 
ng up other new valuable insights: 

. @ The “blues” headache—a recurring 
ainful type stemming from mental de- 
iression—may be more common than 
reviously supposed, sometimes the only 
ign of hidden depression, reports Dr. 
eymour Diamond of Chicago Medical 
chool. Depressive headaches, he finds, 
and to appear at regular intervals— 
ften on weekends and holidays—and to 
e worse in the morning than in the eve- 
ing. The back of the head is most often 


affected. Conventional headache reme- 
dies frequently do no good—and tran- 
quilizers, which may help tension head- 
ache, may make a depression type worse. 
A newer antidepressant drug, Elavil, Dr. 
Diamond has found, helps many patients. 

è It’s possible that some headache 
victims actually suffer from recurring 
back-of-the-neck pain—and that their 
trouble lies in weak front-of-the-neck 
muscles. Strengthening the muscles often 
can eliminate the pain, report Drs. Rob- 
ert M. Krout and Thomas P. Anderson 
of the Hitchcock Clinic, Hanover, N. H., 
and the University of Minnesota. 
Strengthening exercises—which often can 
end the recurring neck pain within one 
to five months—begin with the patient 
lying flat and lifting his head until 20 to 
30 repetitions can be performed. 

è Head pain—and sometimes pain that 
spreads into neck, shoulder area, arms, 
and fingers—can stem from temporman- 
dibular joint dysfunction, a disturbance 
of the jaw joint usually the result of 
faulty bite or meeting of the teeth. The 
problem, reports Dr. Nathan A. Shore of 
Temple University, should be suspected 
especially if there is a clicking noise 
upon movement of the jaw or tenderness 
around the joint where upper and lower 
jaws meet. 

It’s correctable. A drug can be used 
to relax muscle spasm around the joint, 
or a dentist can make a special appli- 
ance that allows the lower jaw to work 
itself into proper position. After six to 
eight weeks of wearing the appliance, 
the jaw usually functions properly with- 
out causing head pain and the teeth can 
be treated to correct the faulty bite and 
prevent further disturbance. 

è Eye conditions are not a major 
cause of chronic headaches, but do cause 
some. Ophthalmologist Dan Gordon of 
Cornell University told the American 
Association for Study 
of Headache that 
of 53 patients with 
headaches definitely 
of ocular origin, 28 
needed glasses or 
change of glasses. 
Often only the need 
[Continued on page 200] 
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These systems will give you more power, better fuel 


economy, and may be the answer to air pollution 


POPULAR SCIENCE 


German Bosch system was 
developed in cooperation 
with Volkswagenwerk and 
is standard equipment on 
the 1600 engine used in 
'68 fastback and square- 
back VW sedans. The in- 
jectors are located in in- 
take ports, and fresh air 
enters the air cleaner from 
intake duct (lower right- 
hand corner) for distribu- 
tion to each cylinder via 
long intake pipes on top 
of the engine. The elec- 
tronic-control unit is 
mounted on left air duct 
and cannot be seen in the 
photo. Injection is timed 
from the distributor. 


English Brico system was 
developed by Associated 


original equipment. Brit- 
ish auto makers are no 
testing it on a number o 
V-6, straight-six, and four 
cylinder engines. Th 
photo shows a Brico in- 
stallation on a six-cylinde: 
Triumph 2000 power unit 
The cover painting sho 
the Brico system bein 
fitted on a four-cylinde 
Ford Cortina. Tests hav 
shown important gains | 
air-pollution control, fue 
economy, power outpu 


jection 


CONELEC 


imerican Conelec system was de- 
eloped by David E. Long as a kit 
or V-8 engines between 250- and 
00-cu.-in. displacement. It retails 
or $295. The Conelec system is 
inder study in Detroit for possible 
ise as original equipment. The in- 
tallation shows a Chevrolet 327. 
ach bank has a fuel rail with an 
iccumulator at one end. Short 
ipes lead from the rails to each 
njector. A rectangular sensor box 

attached to the throttle body (air 
leaner is removed to show the 

in throats). A computer (not vis- 
le) controls fuel quantity accord- 
g to engine speed, load, temper- 
ture. It also accepts signals from 


itch, and the starter solenoid. ee 


This special report was prepared by PS Automotive Editor 
Jan P. Norbye and European Editor David Scott, assisted by 
Harold Dvoretsky, Tom Fornander, and James P. Titus, after visits 
to factories and auto shows in the U.S., Germany, and England 


idle switch, a full-throttle 


uel injection is coming back. Why? 
It’s the most promising piece of equip- 
ent available for reducing the harmful 
missions of the internal-combustion en- 
ne. There are two main reasons: 
© Throygh precise metering of fuel to 
ch cylinder, there is no excess fuel in 
ie combustion chamber and therefore no 
aburned hydrocarbons or carbon mon- 
cide in the exhaust gas. 

e Since the fuel is atomized partly in 
e port area and partly inside the cylin- 
ir, there is no wetting of the intake- 
anifold walls by raw fuel (a chief cause 


of unburned hydrocarbons) in the exhaust. 


Fuel injection also promises a gain in 


power and torque while cutting fuel con- 
sumption. The improvement in fuel econ- 
omy stems from the saving in excess fuel 
already mentioned. The gain in power 
results from more efficient combustion 
made possible by precise timing of the 
injection. These factors in turn enable 
the engineers to raise the compression 

ratio and obtain further power gains. 
This isn’t dreaming, it’s reality. Elec- 
tronic fuel injection is standard equip- 
Continued 
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Complete Conelec kit has only 14 key components, 
plus wiring, junctions, and linkages. Installation is 


ment on two 68 VW models, and you can 
buy an electronic fuel-injection kit for 
your own car (if it’s a V-8). In addition, 
Detroit is testing several electronic sys- 
tems, and the British auto industry has 
built a number of experimental cars with 
similar equipment. 

If you drove a fuel-injected Chevrolet 
or Chrysler 10 years ago, fuel injection is 
probably a dirty word to you. Those sys- 
tems were primitive and unreliable (and 
were discontinued in short order). 

What has revived Detroit’s interest in 
fuel injection? Electronics. Thanks to 
electronic control units, a technically ex- 
cellent low-cost fuel-injection system is 
now within reach. Low cost? Perhaps 
twice the price of a carburetor setup. 

Satisfactory nonelectronic systems are 
used on several European cars, but their 
cost is too high for mass production 
(Maserati and Triumph use a Lucas sys- 


Schematic of Conelec system shows its simplicity. Injectors approach 
valves closely. Accumulator on fuel rail is linked to return line. 
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relatively simple—the only machine work is drilling 


and tapping holes in manifold and water outlet 


tem; Mercedes-Benz and Porsche, < 
Bosch system; Lancia and Peugeot, <£ 
Kugelfischer system). 

In addition to the high cost (say, fow 
times the price of a single-carburetor set: 
up), the mechanical injection system 
have three disadvantages: 

@ Complex servicing. 

® High noise level. 

è High power losses (because of thi 
need for a high-pressure injection pump) 

To explain: Mechanical pumps builc 
up pressure to about 100 pounds pel 
square inch. This is necessary to forci 
the fuel via a metering distributor an 
through injectors set at about 50 pss. 
The electronic systems work with mu 
lower pressures, about 25-30 p.s.1. Th 
injectors are opened, not by the pressur 
in the fuel-delivery lines, but by solenoi 
controlled by a transistorized compute 
The fuel has no resistance to overcom 
(other than insignifi 
friction losses) and the e 
gineers set pump press 
at the figure that gives t 
best atomization for 
type of injector used. 

Now let’s take a look 
the details of the three sy 
tems: 


CONELEC 


The Conelec system 
available in kit form. Yc 
can install it yourself 
you have the tools to dr 
and tap mounting holes f 
the injectors in the inta 
manifold and a hole in t 
water outlet for a thermist 


oe 


Conelec installation on a V-8 Ford Mustang shows 
compactness and low height of the throttle body. 


Standard accelerator linkage is connected to the 
Conelec throttle body on a 1968 Plymouth Fury. 


probe. The rest of the installation is a shorter than valve-opening duration. Each 
simple bolt-on operation. injector delivers the same amount of fuel 

‘The schematic shows how it works. for a given cycle. The amount of fuel 
The injectors are timed to open during distributed to the injectors is determined 


the intake stroke, but injection time is Continued 
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Four-cylinder Brico intake-manifold assembly was 
designed for installation on the Rover 2000. Plenum- 
chamber nose carries air-temperature transducer; 
fuel-pressure control valve holds the fuel line. 


Electronic computer (center at right) is heart of 
Brico system. On its right is the trigger distributor; 
above it, the four injectors. Top inside right is a 
fuel filter. At far right is the fuel pump. Left of the 
computer is shown the rectifier plate. 


The brain: Brico computer and control unit uses 


Brico trigger-distributor shaft carries a sending unit 
printed circuits and solid-state electronics. The 


for engine speed, which also times the exact moment 


wiring harness connects it to the many transducers. of injection for each of the cylinders. 


= 


Volkswagen 1600 chassis carries fuel pump and 
filter close to the front-mounted tank. Fuel is fed to 
the ring main under pressure. The ring main distrib- 
utes fuel to the injectors and drains off excess fuel 


by the electronic computer of the system. 

When you turn the key, the computer 
receives a signal from the starter solenoid 
to inject a large amount of fuel. When 
the engine starts, it receives a hot-cold 
signal from a thermistor probe in the 
water jacket, directly behind the thermo- 
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Schematic of Bosch system above shows the various lines that feed 
information to the electronic computer, and their relationship. 
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to a return line. Electromagnetic injectors are con- 
nected to the ring main by individual pipes. A pres- 
sure regulator at the end of the ring main keeps 
the fuel pressure at a constant 28 p.s.i. 


stat. This signal tells the control unit to 
allow more fuel for a cold engine, less for 
a hot one. 

As you drive off, a rise in r.p.m. is 
picked up by a capacitive sleeve on one of 
the spark-plug leads, and the computer 
orders more fuel to the injectors. A 
special full-throttle switch 
sends a signal for maximum 
fuel delivery for all-out 
acceleration. An idle switch 
sends a signal to cut fuel 
delivery to a minimum 
when you take your foot 
off the accelerator. | 

The photo on page 75 
shows the fuel rails and the 
lines to the eight injectors. 
Each rail has a cylindrical 
accumulator at one end. In- 
side the accumulator is a 
diaphragm with a volume 


ELECTRIC 
FUEL PUMP 


A fuel-return line con 
nects the accumulator to 
the tank. This serves 
purge the fuel rails of an 
vapor or air that migh 


build up at the accumulator. Air that 
trickles back to the tank goes out the 
tank vent. Fuel vapors are cooled in the 
return line and condense into fuel. 


BRICO 


The working principles of the Brico 
system are the same as those of the 
Conelec kit, but the Brico is more so- 
phisticated. Intake air is led from the air 
cleaner into a plenum chamber with in- 
dividual ram pipes to each intake port. 
The injectors are mounted close behind 
the intake valves. The plenum chamber 
equalizes manifold pressure for all cyl- 
inders, to get maximum benefit from the 
exact fuel metering. 

In addition to the engine temperature, 
manifold pressure, idle, and full-throttle 
transducers used in the Conelec system, 
Brico has an intake air-temperature trans- 
ducer. ‘This allows the control unit to 
reduce fuel delivery to the injectors for a 
cold engine on a warm day. 


BOSCH 


Though the production version of the 
Bosch electronic fuel-injection system is 
used on an air-cooled flat-four power unit, 
it could easily be adapted to any modern 
auto engine. 

The sensors in the Bosch system are 
renerally similar to those used by Cone- 
ec and Brico. However, Bosch has a 
ransducer that signals throttle-valve po- 
sition throughout instead of just picking 
p full-throttle and idle positions. 

Since the Volkswagen power unit is 
ir-cooled, Bosch uses two engine-temper- 
ature transducers: one in the crankcase 
d one in the cylinder head. Like the 
Brico, the Bosch control unit picks up 
ts data on r.p.m. from the distributor, 
hich also gives injection-timing signals. 
The Bosch intake-manifold-pressure 
ansducer has an extra pickup not avail- 
ble in the other systems. It gives a dif- 
arential index between outside pressure 
nd the relative depression inside, which 
e computer translates into a reading on 
Ititude. The control unit automatically 
orrects fuel delivery to the injectors in 
ordance with air density. 

| Bosch claims that the VW 1600 engine 
pduces carbon monoxide and hydrocar- 
on emissions to about half the level of 
e present legal maximum. This means 
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Voikewagan 1600 engine with slectrodic fuel in- 
jection shows no horsepower and torque gains but 
has a clear advantage on fuel mileage and air-pollu- 
tion control over the carburetor-equipped VW engine. 


that Volkswagen has little to fear from 
future—and_ stricter—rules, which may 
pose problems for the systems now in use 
on American-built cars. 

The auto makers are naturally attract- 
ed to fuel injection as an answer to smog 
laws, because there is no performance 
loss. Chrysler’s Cleaner Air System de- 
mands retarded ignition, and Ford’s 
IMCO has meant lower compression ra- 
tios on some units. Fuel injection, on the 
other hand, allows higher compression 
ratios and full ignition-timing freedom. 

‘Tests with the Volkswagen have shown 
a 10-percent average improvement in fuel 
economy, while power is unchanged. 
Brico and Conelec claim substantial pow- 
er gains, increased r.p.m. range, and high- 
er torque at lower r.p.m. These claims 
are realistic, for the same advantages 
have been proved to exist in the most ad- 
vanced of the costly and complicated 
mechanical fuel-injection systems. s] 


Bosch computer contains no less than 220 indi- 
vidual parts, connected by printed circuits. It ad- 
justs fuel quantity according to engine requirements 
at any altitude, in any outside temperature, 
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Aluminum folding boat assembles fast 

This, aluminum boat folds up neatly for 
transport. The 12-foot craft rides collapsed 
atop a car (lower photo), and can be put 
together in less than five minutes. It carries 
four persons and is propelled by a 15-hp. 
outboard motor. Produced by Lonan Manu- 
facturing Co., Walnut Creek, Calif., the boat 
weighs 125 pounds. 


a 


Mirror holds ice-warning thermometer 

A German inventor has figured out a way 
to give a motorist information on possible 
highway icing conditions—and implanted it 
in an outside rearview mirror. Built-in ther- 
mometers are shown here both in round and 
oblong mirrors. The device was shown re- 
cently at the Frankfurt Auto Show, and 
proved to be a hit exhibit. 
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Rocket stabilizes Š 
ejection seat 


One of the problems fac- 
ing an Air Force pilot who 
has to abandon an ailing 
plane is tumbling every 
which way after he ejects. 
Now McDonnell Douglas 
Corp. has devised a stabil- 
izing system when he 
leaves the plane, seat and 
all. A launch rocket pro- 
pels him upward and a 
tiny vernier rocket keeps 
him upright. In this static 
test with a dummy, the 
“pilot”? evacuates, clearing 
the simulated cockpit. 
Next, the vernier—the 
small flame under the seat 
—ignites, and finally a 
parachute (not visible) 
opens up. 
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Rig gives motorcycle go-go in snow 
Snow is no problem for the confirme 
motorcyclist with this getup. Two, tiny 
twin endless treads replace the rear wheel 
and skis attach to the front one. The Cycl 
Sno-Go modification adapts to most light 
weight motorcycles. Speed: up to 20 m.p. 
Conversion takes 30-40 minutes. Johnsot 
Motors, Duarte, Calif., distributes it. 


Records salted away 


The roof of this 
office-lounge near 
Hutchinson, Kans., is 
pure salt. The Boeing 
Co. is one of hundreds 
using an abandoned 
salt mine, 650 feet 
underground, to store 
records at a constant 
68 degrees and 57 per- 
cent humidity. 


teve McQueen’s 
wn dune buggy 


In a new movie, 
he Crown Caper, 
ctor Steve McQueen 
aces around in a 
une buggy he de- 
igned himself. It’s: 
ade of a junkyard: 
W chassis, fiberglass 
dy, and a souped-up 
'20-hp. Corvair en- 


ape Cod dunes. 
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Multiple-exposure photo follo 
motion of toy gyroscope pirou 
ting on pedestal. Pull of grav 
causes circular travel of free e 
called “precession,” which pl 
key part in keeping gyro from t 
pling. If you prevent the spinn 
gyro from precessing, it will f 


“I 


Gyro does tightrope act when it Hanging sidewise, from loop 
is stood on taut piece of string. string, gyro slowly circles it. | 


With its wheel spinning, toy gyro 
balances on your fingertip. 
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Simple experiments with a 
gyroscope demonstrate its 
strange but useful behavior 


By ERNEST A. ZADIG 


f you were asked what a housefly, a 
missile, a jet aircraft, and an ocean 
liner have in common, would you know 
that it’s a gyroscope? 
Each one, except the housefly, depends 
for its safe guidance on a very sophisti- 
z cated descendant of 
yX «wang the little spinning 
CKO gros) wheel in a wire cage 
“Ywith which you 
played as a child. 
The housefly uses 
an even more ad- 
vanced gyro that has 
substituted oscillat- 
ing men for the rotating wheel, thus 
eliminating friction. You might say that 
the fly, like a Moses, has led scientists 
into the promised land of nonrotation. 
First, though, let’s backtrack a little 
nto gyroscopic lore, and dispel some of 
he mystery about the gravity-defying 
oy that has matured into an indispens- 
ble part of all guidance systems. 
Perhaps you haven’t given a gyroscope 
uch thought since your childhood 
mazement at its ability to stand on your 
ngertip or a taut piece of string. But 
our very life is bound up with a gyro- 
cope, because you live on one. The earth 
s a huge gyroscope, infinitely more pre- 
ise in its movements than any that man 
tas been able to build. 
What is a gyroscope? Any rotating ob- 
t of appreciable mass—a spinning top, 
| child’s hoop—has gyroscopic properties. 
nd a nonrotating mass can simulate the 
ects of spinning, by vibrating in a con- 
olled manner. 
< What is gyroscopic behavior? 
The salient characteristic of the gyro- 
ope is its uncanny ability to maintain 
direction fixed in space. Summer and 
inter, the equinoxes and solstices, occur 
unvarying succession because, as the 
rth circles in its orbit around the sun, 
s axis remains at practically the same 
clination In space. 
Disturb a gyroscope’s pointing by a 
ish, or by gravity, and it responds with 


another characteristic. It goes into a cir- 
“precession.” To 
compound the mystery, this motion is In 
a new direction, different from either the 


cular dance called 


pointing or the push. 


Thus the two properties that, in all 
this world, only the gyroscope possesses 
together are “directional inertia” and 
“precession.” These are the lucky pecu- 
liarities that enable the gyro to guide 
missiles, stabilize ships, and seek out the 


North Pole. 


You may not realize it, but you have 
some acquaintance with precession, be- 
cause you have seen it many times and of 


course you are living with it. The top 
that wobbled in ever-widening circles be- 
fore it toppled was precessing. 

The gyroscopic earth precesses, too, 
because its pointing is a little disturbed 
by the pull of sun and moon on its in- 
clined equatorial bulge. In 13,000 years, 
Vega will replace Polaris as our pole star, 
as the earth’s prolonged axis follows the 
pictured track in the sky. (It takes nearly 


Precession of Precession of 


top'’s axis $ >J earth's axis 
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VEGA : 
e’ Pn s a 
26,000 years to complete its circuit among 
the stars.) 
Could you prove that the earth spins 
once every 24 hours? About 100 years 
Continued 
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ago a French scientist, Foucault, devised 
a way. He remembered a gadget with a 
spinning wheel, then nameless, that main- 
tained its direction in space. It could be 
used as a “reference platform” against 
which the rotation of the earth could be 
gauged. He christened it a “gyroscope” 
by combining the Greek words, gyro and 
scope, that mean ‘“‘to see rotation.” As 
the picture shows, a gyroscope keeps 
GYRO KEEPS 24 ~ 0 —OOBSERVER'S 


POINTING SAME——- “HORIZONTAL” 
WAY IN SPACE TURNS WITH 


EARTH 
ROTATING 


Elapsed time in hours 
pointing in its original direction—in 
space, mind you, and not with respect to 
the earth—while the rotating earth turns 
completely around beneath it. 

But let’s get our feet wet instead of 
just looking at the water. Somewhere 
down at the bottom of the kid’s toy box 
there should be a gyroscope. If there 
isn’t, a toy store or mail-order house will 
make you the possessor of one for less 
than a dollar. As the hunting dog real- 
ized after he had gotten too near the 
skunk, nothing teaches as well as actual 
experience. 

Experimenting with a toy gyro. The 
classic way to rev up a toy gyroscope is 
with a string around the shaft, after the 
fashion of the more-primitive lawn mow- 
ers. Some miniature gyros have a rubber 
sleeve on the shaft and can be spun by 
drawing them swiftly along the edge of a 
table top. 

With the rotor spinning, you are bound 
to notice that the gyroscope in your hand 
has taken on a strange character. It re- 
sists with unexpected force any move you 
make to change its position. The faster 
the spin, the stronger this opposition. In 
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only one direction of change will it ac- 
quiesce: Any movement you make paral- 
lel to its axis of rotation (its shaft) will 
be unopposed. 

Now give the gyro’s rotor a really fast 
spin, and set it vertically upon your 
finger. It stands firmly erect, but pre- 
cesses slightly, and in doing so it main- 
tains its equilibrium. 

Give it a little push away from you. 
You will be surprised to find that the 
little spinner has a mind of its own, and 
refuses to go in the direction you are 
pushing. Instead it will go to the left or 
right, depending on the direction of its 
rotation, and its precession will increase. 
On your fingertip this utterly simple yet 
extremely complicated device is now du- 
plicating exactly the motion of our earth 
in its orbit. 

Steadying an ocean liner. The ability 
of the gyro to resist changes in direction 
has been used to stabilize ocean liners, 
and to make a stable platform for warship 
guns. But some early designers who for- 
got to observe the basic rules of the gyro 
came to grief. They tried to stabilize 
vehicles without allowing for precession, | 
and of course nothing happened. You 
can see why, with the toy gyroscope 
spinning on your finger. Prevent preces- 
sion, and the gyroscope falls, despite its 
spinning. Without precession, the gyro 
is no longer a gyro. | 

In an ocean-liner installation, pictured 
here, a small gyro detects an incipient, 
roll and sets the big boy to work, via 
servo motors that artificially precesg 


RIGHTING 
FORCES 


may weigh 100 tons) keeps passengers 
lunches from going overside. 

Precession has been described and i 
has been demonstrated, but what actua 
ly causes this strange movement? Fo 
our purpose we can discard the highe 
math. Simply rev up your gyro reall; 
fast this time, and hold one end in a loo 


of string—as in the bottom right-hand 
picture on the opening page of this article. 
(Or one end can be supported on a pedes- 
tal, as pictured on this page.) 

The why of precession. The forces at 
work, and the reactions, can now be clear- 
ly discerned or deduced: 

First of all, there is the force of gravity, 
trying to pull the gyro down, with the 
loop of string (or pedestal) as a pivot. 
The engineering name for this twist is 
“torque.” 

There is another torque about the 
shaft, or spin axis. 

Together these two torques produce a 
combined or “resultant”? torque that is 
making the gyro travel in a circular path 
around the point of support. 

Such are the motivators to which we 
can attribute all of the gyro’s actions. 

Since the technical term “torque” was 
digested so easily, another one called 
“vector” should cause no mental stomach 
trouble. A vector is simply a line that 
tells, by its direction and length, which 
way a force is acting and how strong it is. 

By resolving each torque acting on the 
gyro into its appropriate vector, we have 
at hand an infallible tool that predicts 
the direction of precession—and, given 
the amounts of the forces producing it, 
its magnitude. This leads the gyroscope, 
so to speak, from the playroom to the 
laboratory. 

Determining the vectors is child’s play, 
really, and we will use a child’s tool—the 
right hand. If you curve the fingers of 
your right hand in the direction of a 
torque, your outstretched thumb will in- 
dicate the direction of its vector. It is as 
simple as that. 

Now comes the payoff as far as pre- 
cession is concerned: 

When a torque is applied to disturb a 
spinning gyroscope, the spin vector (the 
one resulting from the rotation of the 
rotor) tries to move into the vector result- 
ing from the disturbing torque. You al- 
ready proved this to yourself, quite un- 
knowingly, when you tried to move the 
spinning gyroscope around in your hand. 

Equally without realizing it, you were 
demonstrating a fatal flaw in early World 
War I airplanes. The heavy rotating cyl- 
inders of their power plants turned those 
engines into powerful gyroscopes. When 
the pilots made sharp left or right turns, 


How a gyro responds to a disturbing 
torque is shown by vectors 


Revolving wheel (left) demonstrates behavior of 
gyroscope (right). Try to tilt the wheel (vertical ar- 
rows), and it swivels instead (horizontal arrows). 


~ ™ DISTURBING- 
TORQUE 
VECTOR 


n RESULTANT 
TURNS ! 
VECTOR 


Right-hand rule shows vectors of forces whose in- 
teraction makes wheel swivel. Vector of spin torque 
(along axis) and vector of disturbing torque (cross- 
wise to it) give combined vector (diagonal of par- 
allelogram) toward which axis moves or precesses. 
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This gyro doesn’t fall because pull of gravity, the 
disturbing torque, makes it precess in a horizontal 
circle instead. Explanation is just the same as 
for swiveling wheel in upper views. Pedestal at 
one end of gyro is supporting its entire weight. 


the ship would go into unwanted nose- 

ups and nose-downs. With builets whiz- 

zing by, that often meant the end. 
Conversely, gyroscopic action often 


[Continued on page 196] 
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PS auto experts tell you what’s good—and bad—about 
the Impala, Fury III, Galaxie 500, and Ambassador SST 


By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor 


o matter which of these four cars you 
nM choose, you get six seats, a big trunk, 
a lively V-8 engine, and reasonable gas 
economy. They have many further simi- 
larities. Still, you probably feel that one 
of them is better than the others. We put 
them through a test program to find out 
for sure. Here’s the story on how they 
fared and how they differ in comfort and 
performance. 

The Fury feels like the biggest—but the 
Impala is actually heavier and has more 
interior room. Chevrolet gives the best 
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“boulevard ride.” We also found impor- 
tant differences in brakes, acceleration, 
and handling. And we'll tell you: 

è Why the Ambassador outdragged the 
Chevy. 

@ How Ford’s disk brakes failed. 

èe What’s wrong with Plymouth’s han- 
dling. 

@ On which car the shift linkage fell 
off. 

@ Which car we'd pick for all-around 
use—and why. 

But first, we'll explain the tests. 


Detroit Editor. Each car is driven hundreds of miles on road and track, and all 
fests are documented photographically. The most modern instruments obtainable 
are used. Speed measurements are taken with a Tracktest “‘fifth wheel” and an 
accurately calibrated electric speedometer. For brake testing, a Tapley meter 
records the rate of deceleration. A Mintex pressometer provides an exact read- 
ing of pedal pressure. And every car is put through a unique standardized han- 
dling test. Popular Science believes this investment in time and test equipment 
is well worthwhile. For, with this outstanding combination of fact and informed 
opinion, you will be well equipped to make the most important evaluation of all— 
your own. —Ernest V. Heyn, Editor-in-Chief 


PHOTOS BY BILL MORRIS 


Stopping distances from 60 m.p.h. were reasonable for Plymouth and Ford, very good 
for Chevrolet and Ambassador (see results in text below). But the driver had to push many 
times harder on the brake pedal to stop the Ford than for any of the other cars. 


On most cars, more pedal pressure is 


BRAKES This test shows a car's abil- needed ac brakes warm up. These cars 
ity to stop quickly, in a straight line, after had power disk brakes, and we call it 
repeated use of the brakes (as in stop- failure if more than 100 pounds’ pedal 
and-go highway traffic). Ten stops from pressure is needed to stop. It took 200 
60 m.p.h at one-minute intervals with pounds on the Ford. Its stopping distance 
half-g (16 feet per second) deceleration was not much better than some drum- 


mre ogee aye ame) Sop Tor ieee brake cars. Later examination showed 
mum deceleration (minimum braking ini : 


distance) from 60 m.p.h. in a 12-foot faulty master-cylinder adjustments, giv- 

lane without wheel-locking. ing too much line pressure to the front 
and not enough to the rear wheels. 

We feel that the Fury and Impala have 

too much power assist. A very light touch, 


Results Distance Pedal Pressure Say 20 pounds’ pressure, is enough to put 
mbassador MOIE aa the brakes on very hard, especially when 
hevrolet 150 ft., 10 in. P ID: they’re cool. It proved easier to modu- 

Plymouth 172 ft., 4 in. 401b. __ late brake force on Ford and Ambassador. 
ord 181 ft. 200 Ib. Continued 
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Lanes are 12 feet wide in the lane-change test, and 
the Fury in the background is 180 feet behind the 


ACCELERATION The 0-60-m.p.h. test 
is intended to show a car’s ability to 
reach cruising speed from standstill. 
The 0-80-m.p.h. test shows its high- 
speed power reserve. The 25-70-m.p.h. 
test simulates a highway merging situa- 
tion or passing on a two-lane road. 


Results 0-60 — 0-80 25-70 
Plymouth 11.2 Sec. 22.2 Sec. 14.4 Sec. 
Ambassador 12.1 23.7 15.1 
Ford 13.2 23.2 13.4 
Chevrolet 14.0 28.6 17.2 


The Impala is clearly not up to the per- 
formance standard of the other three. 
Why not? Two main reasons: First, low 
range in the two-speed Powerglide is a 
poor compromise between torque require- 
ments at five and 45 m.p.h. Secondly, the 
Chevy was the heaviest car in the group. 
The Ambassador was the lightest and ac- 
celerated well from standstill. It did poor- 
ly in the 25-70 test because the transmis- 
sion failed to respond to full kickdown 
(engaged Intermediate instead of Low). 

The Plymouth was best on acceleration 
from standstill because of more engine 
cubes and lightweight unit construction. 
The Ford proved best in the 25-70 acceler- 
ation range because of well-chosen gear 
ratios and shift points. 
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Ambassador in front. Each car gets as many runs as 


—_, 


it needs to establish maximum speed in this test. 


LANE CHANGE This test shows a 
car's ability to make an emergency 
maneuver at cruising speed. The right 
lane is blocked at a given point. The 
left lane is blocked 120 feet beyond. 
Each car is run through until its safe 
maximum is established. 


Results: Ford 60 m.p.h., Chevrolet 60 m.p.h., Am- 
bassador 60 m.p.h., Plymouth 55 m.p.h. 


Both Ford and Chevrolet have im- 
proved since we tested the ’67 models— 
they’re now five m.p.h. faster in this ma- 
neuver. Lack of power steering was not 
the limiting factor for the Fury—it was 
tail-wagging (see photo). Narrow rear 
track means more weight transfer under 
a side force. This leads to rear-end break- 
away. Impala showed delayed response. 
Ambassador and Ford had firm under- 
steer. However, Ford’s rear wheels 
tracked perfectly at all speeds while Am- 
bassador’s tail eventually broke away. 


MANEUVERING This test shows a 
car's ability to negotiate narrow, wind- 
ing roads or heavy city traffic with sharp 
corners, stopped buses, and double- 
parked trucks. The car is driven as fast 
as possible on a snake course through 
pylons spaced at 48 feet. 


= 


ining up again In the right lane, Plymouth's tail 
eeps swinging and the driver has to countersteer. 


/hile in the left lane, Ford maintained a steady drift 
ith little body roll and small steering angles. 


tesults: Chevrolet 25 m.p.h., Ford 22 m.p.h., Plym- 
uth 22 m.p.h., Ambassador 20 m.p.h. 


When the driver moves the steering 
vheel too fast for the power-steering pump 
o follow, there is a momentary but total 
tiffening of the steering system (pump 
atch). This is what kept the speed down 
n the Ambassador and the Ford. The 
>lymouth had manual steering, and the 
low ratio made it impossible to turn the 
vheel fast enough to match the Chevy’s 
un at 25 m.p.h. The Impala had no 
ump catch at any speed but began to go 
vider on each turn as speeds rose. 


SOMFORT, CONVENIENCE, AND FINISH 

These cars follow past standards of 
tylish transportation and useful space at 
nodest price. In addition, each ear offers 
omething extra that the others do not 
lave. 


3EST FEATURES 

Chevrolet has the most spacious and 
uxurious interior, well laid out and taste- 
ully finished in subdued shades of one 
‘olor throughout, with textured trim sur- 
aces of molded plastic. It also offers an 
xtremely comfortable, soft ride on all 
surfaces. Clever body details: 

è Tail lights are integrated in the rear 
)uMper and seem better protected than 
om other cars. 

@ Inside door handles spring inward 


(against panels) when they are struck. 

@ Hideaway wipers improve driver’s 
view, eliminate glare from wiper arms, 
and protect the washers from icing. 

@ The three-speed heater fan has an ul- 
trasilent low speed. 

Ford is the quietest car, living up to 
the claims of Ford’s advertisements. The 
Ford ride is not as soft as Chevy’s, but 
it is a very relaxing and comfortable car. 
New and better ideas: 

è Jack and tools handy at rear of trunk 
—not bolted in with spare tire. 

è Warning lights for “door ajar,” “low 
fuel,” and “seat belts.” 

Plymouth scores on all-around roomi- 
ness. A combination of adequate seating 
room and a trunk designed to hold bulky 
packages makes the Fury an outstanding 
car for load-carrying needs. Pleasant sur- 
prises: 

è Wind noise minimal up to 70 m.p.h. 
Chrysler’s aerodynamicists have done a 
good job here. 

è Floodlighted instrument panel shows 
up well at all hours. 

è Trunk is not only huge but has a 
practical shape with a flat floor. 

Continued 


Ambassador needs only 22’11” to park in one move. 
Plymouth took 24'4", Ford 23'8”, Chevy 23'314". 
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Reclining backrest in Ambassador allows two kids 
to rest side by side in the front passenger's seat. 


Ambassador’s interior is roomier than 
either the Fury’s or the Galaxie’s, yet the 
car is more than a foot shorter. This is 
a great advantage in parking. The re- 
clining seats allow a passenger to rest 
while traveling and let the driver find his 
own ideal position. Great industry firsts: 

@ Recessed exterior door handles are 
easier to operate than pushbutton types. 

@ Interior door-lock buttons are con- 
veniently located in armrests (but are 
they durably built?) . 

® Seat upholstery of “breathable” ma- 
terial—it feels cooler on long trips. 

That gives you the bright side of the 
picture. What about the bad points? 


WORST FEATURES 

Chevrolet’s one big fault centers on the 
two-speed Powerglide—it just hasn’t got 
the versatility of the three-speed auto- 
matic transmissions in the other cars. 
Power is not available when you need it 
most. When idling, Powerglide is noisy 
in neutral and park—it whines. After 20 
years of development work on this unit, 
Chevy should have been able to eliminate 
this noise. More gripes: 

è Fuel sloshes around in the tank when 
you Stop the car. 

@ Attractive styling steals trunk space. 

® Recessed ignition key needs key ring 
for turning. 

Ford’s most obvious fault is the instru- 
ment-panel design. Control buttons are 
placed on two levels, separated by a 
padded lip that extends about three 
inches and effectively hides the lower 
knobs from view. This includes the light- 
er, alr vents on both sides, door lock, rear 
speaker, and rear-window defogger. 

Plymouth has come up with a terrible 
flaw this year: a steering wheel made of 
a new material that feels oily and dirty 
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Under-dash area in Plymouth looked incredił 
messy, with wires, cables, and hoses dangling free 


no matter how well you clean it. It seems 
to “sweat” grease onto your hands. Petty 
peeves: 

è Road noise gets through to car in- 
terior. Tar strips and bad surfaces cause 
“drumming” in the body. 

® Spartan-looking interior (least ap- 
pealing in this group). 

@ Interior is poorly insulated from en- 
gine noise. 

Ambassador’s most irritating feature is 
the knuckle-busting design of the vent- 
window handles. The other cars have 
cranks for the vents in the front doors. 
While it is advertised as a luxury model, 
the Ambassador is lacking even in basic 
convenience. Other goofs: 

è Seat belt makes it difficult to tilt 
backrest. 

è Right air-vent handle is placed low 
down on the wall and cannot be reached 
from the driver’s seat. 

We cannot test durability in the 10 days 
we take to complete our test program. 
But we get some indication of quality 
and reliability from things that go wrong 
with our test cars. In this group, only 
the Chevrolet proved completely trouble- 
free. 

A cotter pin in the Plymouth’s shift 
linkage fell out and was lost, leaving the 
TorqueFlite in Drive so that the engine 
could not be restarted if we were to shut 
it off. During the brake test, the Ford 
“brake” light came on, though we did not 
apply the parking brake. The brakes re- 
covered fully, but the light stayed onl 
after that. The right front-door lock oni 
the Ambassador jammed—in locked posi 
tion. Our figures for average gas mileag 
cover the entire test program, which in 
cludes hundreds of miles on highway 
and a fair amount of city driving, pl 
the performance tests on Bridgehampto 


andie of Ambassador backrest is hard to op- Ford jack and tools are conveniently stored below the 
especially when the seat belt is in use. rear edge of the trunk, not under the spare wheel. 


ce circuit. We feel the results show 
hat you can expect if your driving is 
1 even mixture of town and highway 
mditions. 


Results: Ambassador 16.2 m.p.g.; Ford 15.3, 
evrolet 15.1, and Plymouth 14.7. 


ONCLUSIONS 
DUNNE: My choice is the Ford. I like 


the quiet ride and feel relaxed at the 
wheel of the Galaxie. I think it has good 
styling, and Ford engineers came up with 
a lot of clever details, too. 

NORBYE: Last year, I was sold on the 
Plymouth, but not any more. Today, the 
Ambassador is my choice, mainly because 
it has the best brakes, it proved remark- 
ably lively, and I also like the smaller 
overall size. Bs] 


AT 
MENS:ONS (inches) CHEVROLET FORD PLYMOUTH AMBASSADOR 
Impala Galaxie 500 Fury Ill SST 
Ground clearance...... Basin ogee” Reunite dete Siete GD: a nck. we ee Se eer a ee 3.4 
' Front leg room (max.)..... Be NEES cit i a ae 2 os cu SE RE SRS 42 
| Front head room........ 7 p DAGE amo sadia BB oc pn sm Eveni 38.6 39.8 
. Rear head room.......... MPR <5 is oe Set ee es SFD 6h ok ES oS Ba i 37.4 37.75 
, Rear leg room (max.)...... 39.5 FPD ar a EA pe 4 DOLS a xie ape oan 38.6 
| Wheelbase ....a an aanaa san LAS saonenn LIS oaks an ots KR KA ER i a eee eine a: 118 
' Overall height ........... 55.8 See an sa Bale BGs) aranana 54.7 
Overall width ..... ee ee Pe Re es ee Pen oy 2d Oe Be Gist paas mui EY BS 77.2 
Overall length ........... PRET a a aee a DA eae a 202.5 
Frant track « ca ex cx gpa nys: G25 aaRS T us BE RU ES BOR GE saora ener ae 58.58 
« ROSE track ¢ oe os cy cs ey ea Seem tesserae ing Gea ROR BE EOE Be gy eo RSR 58.5 
) Front hip room ....... raa NBA coraeae erie 62.6 Gea antes 60.4 
Rear hip room .......... E ie Sere Sree DAT eonek ae a Re GAA: Si Sh SS SRS 60.4 
ECIFICATIONS 
gine type ..... se we Mee RE ee ORV VB ocrmeweuna OAV WB: a rs were OHW VE oorsese OHV V-8 
eS STOKE: coe ou ag ae og ee en y ins eaves 4.00 x 300 In, ses ee 3.9) K 3T IM. cnco S x 3.28 in 
splacement .....sasasss.. sh cu. i pa wee Gus IM a aoig S20 CU: Agp esesanses 290 cu. in. 
impression ratio .......... ToT Sy Se eee Fees Fe a ni, ewe gen He LL Poca a 9:1 
POUPEHON s presna KENES ey t Single 2-bbl. ...... Single 2-bbl. ......Single 2-bbl. ...... Single 2-bbl. 
Wer @ r.D.M. ssc eee 200 @ 4.600 ......210 @ 4,620 a: ia ws: 230 @ 4,400 uaa 200 @ 4,600 
raue @ F.p.m. iizra p -300 @ 2,400 ......: 300 @ 2,600 i 340 @ 2,400 :.... .285 @ 2,800 
ansmission ee wie vege mee wee pew 2-speed Powerglide .3-speed Cruise-O- 3-speed Torque 3-speed Shift 
MESE ecco oe ws rn PUTE osnon Command 
le: FHG ovs cawg paga es 3 JOEL a ea wt ru ea we 3 2.8:1 sas ae me we! po wares 3.15:1 
S S176 ooo ESS BES GS Se OS 8:295 x DAs aaia: 275S x15 apso eSB X I5 gisi we es 7.75 x 14 
eering ratio (overall) ....... 21.2:1 (power) ..... ae 9:1 ipower ahaa Se 2: i (manuak _,.20.9:1 (power) 
rns, lock to lock « oe wo. we ws ol ce aoe aes we ES MOGs eae GF nace ee ee ow ee ENE eee oy nee ence 4.4 
rning diameter ........... 46.8 fe cscpaweeacas re ~, deen ee thet as rom oh, Rae eat eae petits 39 ft. 
NOE gonos HE pa ta RE ORS ASS Disk/drum Pe ee Disk/drum ........ Disk/drum iene Disk/drum 
akes, swept area .......... 368.8 sq. in. ....... 373 S0. I opaa 437.1 sq. in. ... usso 371 sq. in. 
rb weight y RESOA IR RUR EEE e E AGEI |: anmenn AOA IB omera SESS Ris co omea KONE 3,220 Ib 
SIG DICO s s< sews sales we sa i $2990 ace Oe onnaa $3,008 $3,128 
ice as tested ........... : RG BSB: v= Si Se Poutes 3406 sees $3,545 93.626 
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' For amazing accuracy... 


aT y a New AIR RIFLE 


Refined for the SS 
sport of target | 


oo d are the same al 
those used on the bes! 
.22 match rifles. Test 
target at upper left 


shooting, this shows what a match: 
new breed takes ital rifle can do 
TFI $ 7 at 10 meters—33 feet- 
super-accurate Sos E We ce Je 
.177 pellets 

By PAUL WAHL 


Pallate are hollow with fiat noss that Cots wictean 
hole in target: they weigh eigħt grains. For maximum 
accuracy, there are pellets | in protective 
boxes. In tins of 500, they're three for a penny. 


Be time I fired an air rifle—until just a few months ago—was 
way back when I toted a BB gun as a 12-year-old. Lately, 
I’ve been shooting air rifles again. But these are precision air 
rifles—at short ranges, some of them rival the finest .22 target 
rifles in accuracy. Air-rifle marksmanship has become an inter- 
national sport. 

It all started after World War II when Germans, then pro- 
hibited from owning firearms, turned to air rifles for target shoot- 
ing. To meet the requirements of this discriminating market, West 
German manufacturers put their know-how to work producing 
air rifles with all of the refinements of a match-grade firearm. 
Two decades later, air-arm technology is said to be 10 years ahead 
of firearms, and annual production is in millions of units. 
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THE RIFLES 


Anschutz Model 250 (above) and Feinwerkbau are | 

in a top class by themselves. Model 250 has recoil- 
compensating piston, 1814“ barrel, side lever. It's 
44" long, weighs 1014 pounds. Price: about $157. 


Daisy /Feinwerkbau Model 150 is one of the two best 
match air rifles. It has a lateral cocking lever, a 
recoil eliminator, a 19” barrel. {t's 42 5/16” long 
and weighs 10'4% pounds. Price is $169.95. 


Hy-Score Mode! 810, also known as Diana Model 60, 
is the lowest-priced recoilless air rifle on the market. 
it has barrel cocking, a 1914” barrel. tt is 44“ long 
and weighs 914 pounds. Price is $139.95, 


Walther Model LGY is the top of this company’s line. 
it has barrel cocking, a 1774" barrel. It's 42” long, 
weighs 11 pounds. Piee $1 rag daar gs 
air rifles are available from $68 up. 


e ead etc ee 
modestly priced at $74.50. It has barrel cockir 

18” barrel. it's 4314” long, weighs 814 aa 
Other Weihrauch rifles run as high as $109.50. 


The American Rifleman, official jour- usually about 44 inches long and weighs 
nal of the National Rifle Association, has around 10 pounds, although lighter mod- 
stated: “Modern air rifles have an ac- els are offered, too. 

curacy quotient that far exceeds the hu- All of the popular target models are 
an potential for flawless performance.” the spring type and shoot .177 waisted 
Now the new air rifles are being im- (diabolo) pellets for highest accuracy. 
orted. Two prominent American com- Larger calibers and rifles of the pneu- 
lpanies—Daisy and Savage—handle two of matic and CO, variety cannot match the 
he best. consistent accuracy of a first-class .177 
A modern target air rifle looks and spring rifle. 

andles much like a fine .22. It has simi- Pivoting the barrel down cocks the 
ar precision sights, heavy barrel, light typical target air rifle, although some 
rigger pull, and a target-style stock. It’s Continued 
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THE TARGET 


Official NRA 10-meter air-rifle target is shown above 
actual size. Scoring rings 4 to 9 form black bull 
1.220” in diameter; 10 is a white dot. Air Rifle 


newer models—Anschutz and Feinwerk- 
bau—have fixed barrels and easier-to-op- 
erate side levers. A single stroke cocks 
the rifle; cocking effort usually is 10 to 
15 pounds. 

How it works. When a spring air rifle 
is cocked, a powerful spring is com- 
pressed. Released when the trigger is 
pulled, the spring expands, driving a 
plunger forward, compressing the air that 
propels the eight-grain pellet at a velocity 
of about 600 feet per second. Noticeable, 
but not disturbing, recoil accompanies 
the discharge of most spring air rifles. 
Exceptions are such recoilless types as 
Anschutz Model 250, Feinwerkbau Mod- 
el 150, and Hy-Score Model 810, all of 
which have compensating actions. 

These comparatively low-powered air 
rifles are non-lethal, but the pellet weighs 
enough and travels fast enough to cause 
a painful injury, break a window, shatter 
a light bulb, cut through the insulation 
of an electric cord. They demand the 
same safety rules as firearms. 

Fired from a rest at 10-meter (33-foot) 
range, a typical match-grade air rifle will 
put 10 shots in one hole less than 14-inch 
across. Although the 10 ring (center of 
bull’s-eye) of the regulation 10-meter air- 
rifle target is smaller than the head of a 
pin, these rifles can hit it every time. 
Such accuracy has made air-rifle marks- 
manship a big-time sport. 

Today, air-rifle shooting is popular 
all over Europe. In West Germany, it 
has reached the status of a major sport 
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Headquarters sells steel trap above to catch pellets 
on a house range. Slots hold standard targets. Trap 
mouth is 514” square. An 18”-by-18” piece of 14" 
plywood faced with Homasote board behind the 
target will catch straying shots of beginners. 


with over a half-million shooters regu- 
larly competing in air-rifle matches. The 
International Shooting Union (ISU), 
governing body of all international shoot- 
ing, has decided to include air-rifle events 
in all future world championships. 

In 1967, the National Rifle Associa- 
tion (NRA) brought this kind of air-rifle 
shooting to the U.S. with its “333 Pro- 
gram.” This gets its name from the 
course of fire—three strings of 10 shots at 
33 feet—adopted as standard. 

Ten meters, or 33 feet, is the prescribed 
range for all air-rifle competition under 
NRA and ISU rules. This may seem 
like a rather short distance, but the stan- 
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Olympic Champion Gary L. Anderson, who fires car- 
tridge rifles in competition, practices daily with an 
air rifle. Anderson, gold-medal winner in the '64 
Olympics, has won four world championships. 


dard target is tough enough to challenge 
the skill of every rifleman. An average 
of 280 out of 300 points will put you 
among the masters. 

Short range is one of the major advan- 
tages of air-rifle shooting. It makes find- 
ing a place to shoot a lot easier. The 
33-foot shooter-to-target distance is avail- 
able in many homes. All you need for 
your own range is a pellet trap—$5.50 
buys a good one. Since air rifles are non- 
lethal and virtually noiseless, they can 
pe used where firing powder arms—even a 
22—is prohibited. 

How to get into it. Introduction to the 
NRA’s program is the 333 Air Rifle Kit. 
In addition to complete information on 
the National Rifle Association and its 
program of air-rifle matches, the kit con- 
tains a unique home-marksmanship train- 
ing booklet. This opens into an easel 
with a set of step-by-step flip charts pro- 
viding a complete self-taught course in 
air-rifle shooting. The kit is free. Write 
National Rifle Association, 1600 Rhode 
Island, N.W., Washington, D.C. 20036. 

You can compete in national air-rifle 
hooting contests right at home—by mail. 
n the NRA’s quarterly postal matches, 
ou submit your scores to the associa- 
ion headquarters; in a shoot-off among 
high-scoring competitors, registered tar- 
ets are shot in the presence of NRA- 
elected witnesses, and prizes are 
warded. 

Air-rifle marksmanship is the least ex- 
nsive of target-shooting sports. All you 
eed is a rifle and a pellet trap—less than 
75 can get you started. Place %4-inch 
lywood over the basement windows and 
side locks on the doors, and you’re 
ady to shoot. 

I find it the most gun fun I’ve had in 
ears—and regular air-rifle practice has 
mproved my scores with small-bore and 
ig-bore target rifles, too. 


here you buy the new air rifles 


If a local dealer can’t help you, write to one 
the following for information about where 
buy a target air rifle and supplies: 

Air Rifle Headquarters, Box 327, Grants- 
lle, W. Va. 26147 (importer of Weihrauch 
les, and mail-order dealer carrying complete 
e of all makes of air arms, accessories, 


HOW THEY'RE COCKED 
Side-lever action, as shown in the Daisy-Feinwerk- 
bau 150 at top of the page and the Anschutz Model 
250, center, is convenient method of cocking. It 
permits fitting a sling strap and use of rifle in prone, 
sitting, and kneeling positions. In rifles such as 
Walther Model LGV, bottom, barrel breaks open. 


PSSSSSSSSCSSSSHSHSSSSSHSSSSSSSSHSSSHSSHSSSHSSHSSSSHSSSSSHSSSSHSHSSSSSSCHSSSSHOSSOSCHSH SEs EHeSSeeeee See BeeCeBEBSE 


supplies; send 25 cents for their catalogue). 
Daisy Mfg. Co., Rogers, Ark. 72756 (Daisy/ 
Feinwerkbau Model 150 rifle). 
Hy-Score Arms Corp., 200 Tillary St., Brook- 
lyn, N.Y. 11201 (Hy-Score Model 810 rifle). 
Interarmco Ltd., 8-10 Prince St., Alexandria, 
Va. 22313 (Walther rifles). 
Savage Arms, Westfield, Mass. 01085 (An- 
schultz Model 250 rifle). 
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Airport bus also runs on rails 


New York has long suffered from highway 
congestion between midtown terminals and 
Kennedy International Airport. Planes are 
delayed when buses don’t arrive on time. In 
looking for a solution, the Port of New York 
Authority and the Metropolitan Commuter 
Transportation Authority are experimenting 
with a bus that can transfer from street to 
rails and back again, using the Long Island 
Rail Road for most of the distance to whiz 
along at 50 m.p.h. The 41-passenger GM 
airport bus shown is fitted with eight flanged, 
retractable wheels. Of the bus’s four rear 
driving wheels, the inside two rest on the rails 
for propulsion when the bus is a rail car. 
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This thing Is an 
automobile? 


In Vietnam the 
LARC LX (Lighter 
Amphibious Resupply 
Cargo, in Army gob- 
bledegook) is an auto- 
mobile—of sorts. It 
hauls war supplies. Its 
size is apparent from 
the pedestrian in front 
of it. A five-room cot- 
tage could fit inside. 
Its 10-foot tires scale 
3,000 pounds each. 


Flexible gas line 
easily installed 


Workers at left are 
handling a block-long 
section of lightweight, 
flexible fiberglass-ep- 
oxy pipe above passing 
traffic for installation 
in Milwaukee. The 
pipe is inserted in old | 
existing gas mains,]| 
eliminating torn-up 
lawns and blocked 
traffic. Owens-Corning 
Fiberglas Corp. makes 
the flexible pipe. 


PICTURE NEWS 


Ba Shi 


Amphicat’s fully loaded freeboard is 16 inches. Car easily climbs 
a 45-degree grade. It’s 81 inches long, 53 wide, and 34 high. 


Go-anywhere amphibian sells for $1,195 


Bog, woods, snow, or water—this car’s at home. It’s 
-alled the Amphicat. It weighs 396 pounds, can carry 480. 
[he “suspension” is the tires, under 114 pounds’ pressure. 
[he Amphicat makes 37 m.p.h. on land, one to two in 
vater. The engine is a 16-hp. two-cycle Sachs, the trans- 
nission a Borg-Warner automatic. All six wheels are 
yowered. Disk-type clutches steer it. Made in Canada, 
ts sold by Mobility Unlimited, Royal Oak, Mich. 


ee: 


hydraulically. Now on tires, bus moves off to airport terminals. 


a 


res to retract rail wheels 
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Astronauts will train telescopes on sun from a 


Here is a preview of a coming 
spacecraft that will provide 
our first outpost in orbit 

for a crew of astronomers 


year or so after our first Apollo 

manned landing on the moon, 
NASA hopes to place in orbit around the 
earth our first manned astronomical ob- 
servatory. 

The Apollo Telescope Mount or ATM, 
so called because it draws heavily on 
hardware developed for the Apollo pro- 
gram, will be operated by two astronaut- 
astronomers. It will be a spacecraft 
carrying the most powerful array of in- 
struments ever assembled to probe the 
mysteries of the sun. 

What it will look like may be seen from 
a full-scale mockup at NASA’s Marshall 
Space Flight Center, which was assigned 
the task of designing and building the 
Apollo Telescope Mount. Overall it is 
about 22 feet high and nearly 20 feet in 


How sun will look to X-ray telescope is shown by 
rocket-borne camera's photo of solar disk by X rays 
it emits. 


ATM will get higher-resolution views. 


Manned Observatory 
in Space 


By DR. WERNHER VON BRAUN 


Director of NASA's George C. Marshall Space Flight Center, Huntsville, Ala. 
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diameter, not counting four extensible 
solar panels that unfold to much greate 
span to provide electric power. 

A cabin for the observers, which forms 
a major part of the spacecraft, provides <€ 
control console and ‘TV-like display 
screens that will aid in aiming the tele 
scopes and other instruments. These wil 
be housed in a telescope tube, 11 fee 
long and nearly seven feet in diameter 
which can be pointed precisely at |; 
chosen target. | 

The cabin of the ATM will be adaptei 
from a two-man spacecraft, thoroughl] 
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ORBITAL 
WORKSHOP 


APOLLO 
TELESCOPE 


MULTIPLE 
DOCKING 
ADAPTER 


COMMAND 
AND SERVICE 
MODULE 


ATM observatory, with windmill-like solar panels, is pictured operating in orbit. To provide 
living quarters for observatory crew's stay of up to 56 days in space, ATM is docked to 


Full-scale mockup shows 22-foot- 
high observatory, with one of its 
solar panels partly extended. Up- 
per part is observers’ cabin; tele- 
scope tube is below. Domes seen 
amidships cover gyros for aiming. 


Control console of manned 


Orbital Workshop—as is the CSM that will bring men and films back to earth. 


observatory enables one ob- 
server to operate its instru- 
ments. Restraining straps 
(not shown) will anchor him 


in zero gravity. 


zineered for the rigors of space, that 
already have. This is the Apollo 
nar Module’s ascent stage—the vehicle 
it will serve, after two Apollo astro- 
uts have landed on the moon, to return 
2m from the lunar surface to the moon- 
ting Command and Service Module 
SM) for their homeward journey to 
‘th. It will provide, equally well, the 
t requisite of the ATM—a habitable 
ucture in space for the astronomers’ 
rking quarters. 
Thus the ATM will consist essentially 
a Lunar Module ascent stage, minus 


the rocket engine needed for the lunar 
mission; and the telescope tube, project- 
ing from where the engine and the de- 
scent stage would have been. 

An eight-week observing mission. The 
first astronaut-astronomers are to remain 
in orbit up to 56 days. To provide enough 
living space for so extended a stay, the 
scheme is to dock the ATM to an Orbital 
Workshop—a spent Saturn S-IVB rocket 
stage, 58 feet long and about 22 feet in 
diameter. This large-scale space shelter 
will have been fitted with living quarters, 

Continued 
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| TO EARTH 


OBSERVATORY 


LAUNCHED 
UNMANNED 


CREW 
LAUNCHED 
IN CSM 


Flight plan to put ATM and observers in space 
goes from double launch to docking with Orbital 
Workshop, as pictured schematically. At mission's 
end, men descend in CSM, leaving ATM in orbit. 


inhabited for space experiments, and then 
left circling at high 260-mile altitude by 
a previous three-man mission lasting up 
to four weeks. 

The ATM flight plan. A double launch 
will put the ATM and its crew aloft: 

First an Apollo Command and Service 
Module will be boosted by an Uprated 
Saturn I rocket into a low parking orbit. 
It will carry a crew of three—the two 
ATM astronomers, and a third astronaut 
who will have other space duties. Shortly 
afterward, another Uprated Saturn I will 
launch the ATM, unmanned, into a high- 
er parking orbit. 

The manned CSM will then rendez- 
vous and dock with the ATM; and the 
joined craft will ascend to another ren- 
dezvous-and-docking, with the Orbital 
Workshop. The CSM and ATM will be 
docked separately to a multiple docking 
adapter, designed to accommodate a 
variety of space vehicles, at one end of 
the Saturn stage. Thus linked, the 
cluster will amount to an embryonic 
space station. 

At the end of their mission the two 
astronomers will gather up their pre- 
cious films and data and, joined by the 
third astronaut, will board the CSM to 
return to earth. They will leave the 
ATM attached to the circling Orbital 
Workshop, for use by later missions. 

Earthbound observers can view the sky 
only by the kinds of radiation that filter 
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through the “dirty basement window” ¢ 
the earth’s atmosphere—consisting almo: 
entirely of visible light and radio wave: 
Above the atmosphere, in contrast, th 
orbiting ATM’s astronomers will observ 
the full splendor of the whole gamut ¢ 
radiation from the sun. 

So it should be no surprise that th 
ATM will have exotic astronomical ir 
struments—most of them quite differer 
from those used on earth and thus unf: 
miliar to laymen. Special telescopes wi 
view the sun by extreme ultraviolet ligh 
and form a picture of its disk by its ow 
X rays. Such studies are of far mor 
than academic interest, since they hav 
decidedly practical aspects. From earl 
studies with rocket-borne instrument. 
for example, came the discovery th: 
monitoring solar flares’ X rays can war 
of short-wave radio fadeouts on earth. 

A Solar Physics subcommittee « 
NASA’s Office of Space Sciences and Ay 
plications has selected these five sets ¢ 
instruments for the first ATM: 

There will be an X-ray telescope, fw 
nished by NASA’s Goddard Space Fligt 
Center; an X-ray spectrographic teli 
scope, from American Science and Eng 
neering; two ultraviolet spectrometer 
from Harvard College Observatory; t 
ultraviolet spectrographs, from the Nav 
Research Laboratory; and a white-lig 
coronograph, from the High Altitude Ol 
servatory. This last instrument will ol 
serve the solar corona out to five to 1 
solar radii—at which distance its ligl 
becomes so faint, only a billionth ; 

[Continued on page 19 


Instruments of ATM, within telescope tube ( 


lined), are on gimbal-mounted cruciform si 
that can be aimed independently of spacecraft 
fine control. Figure of man shows comparative s 


AWINGS BY DANA RASMUSSEN 


Flashlight umbrella handles 
to throw light on puddles 
or rough pavement, and to 
make you more visible at 
crossings.—Fred Lettino, 
Long Island City, N.Y. 


Dialing recorders on telephones. A check Perforated cellulose tape with holes so 
of each digit appearing in a window would spaced that a strip could be pasted over 
prevent wrong numbers on costly long-dis- loose-leaf paper to reinforce the holes.— 
tance calls.—Stephen P. Haney, Denver. G. W. Stockley, Ft. Garry, Can. 


ELEIT 
TURGR GED 


AN 
'ransparent radiator hoses on cars. This A tube monitor on TV sets. To identify a 
vould give you an instant check of coolant bad tube, you’d switch it on and a tiny bulb 
evel without need to remove the radiator would light up beside the appropriate tube 
‘ap.—Petrus Westerop, Pasadena. on the list.—D. N. Savage, Pittsburgh. 


rceryone has his own pet idea of a gadget that he would only. Send toILTS Editor, Popular Science, 355 Lexington 
ke to see in general use. What’s yours? We will pay $5 Ave., NYC 10017. Write your name and address clearly. 
or each one published. Please use Government postcards Contributions cannot be acknowledged or returned. 
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@ What makes engines “blow” at @ What do record attempts cost in 
Bonneville for no apparent reason? money, frustration, lost sleep? 


@ Why do cars actually ‘‘disappear’’ @ What is a driver’s most unnerving 
on the gleaming salt flats? experience in distance runs? 


’m going to tell you how we—my crew and I— 

smashed 266 auto speed records recently at 
Utah’s Bonneville Salt Flats, the biggest “race 
track” in the U.S. 

There were about 300 national and world records 
listed in the USAC (U.S. Auto Club) booklet, just 
waiting to be broken. I thought to myself, well, 
why don’t I take a crack at it? I settled on the 
Chevy Camaro to do the job in two classes: the B 
class—305- to 488-cubic-inch displacement—and C 
By class—183 to 305. In international cubages, that’s 

| | ) five to eight liters in class B and three to five in 
SMOKEY YUNICK class C. The Chevy 302-cu.-in. engine hit the C 
class almost on the nose, but our 396-cu.-in. engine 
was way short. Well, we'd try B class anyway. 

At my garage in Daytona, which is at sea level, 


ecords with Camaros 


we pulled 445 dynamometer horsepow- 
er out of the smaller engine and 540 
out of the big one. That compares 


with a top of 325 you can buy off the 
showroom floor in a standard Camaro. 

Chevy introduced the 396-incher in 
1965. The 302 (actually 301.6) is just 
the 265-inch V-8 of 1955, shed of its 


short pants. Ed Cole, the new presi- 
dent of General Motors, brought out 
the 265 in his third year as Chevy 
chief engineer. It’s a light, stout, ex- 
tremely powerful engine, particularly 
adaptable to high r.p.m. At Bonne- 
ville, the 302 was to push a Camaro 
to an average of just over 174 m.p.h. 
in a two-way 10-mile run. Right here 
I want to say that we didn’t get that 
power out of the engines at Bonne- 
ville. The Salt Flats are at an alti- 
tude of 4,225 feet, and for every foot 
of altitude, you lose power. 

The engines had solid valve lifters. 
The 396, called the Mark IV, has in- 
clined valves so as they open they 
move away from the combustion cham- 
>er and do a better job of breathing— 
and produce a lot more power. Under 


the rules, every single part of these 
engines—and of the cars, too—had to 
be available from the manufacturer. 
We could have run cylinder bores 
.060 over standard. Chevrolet makes 
such pistons. But I had enough con- 
fidence in the engines as they were. 
We used Autolite AG701 plugs in the 
396 and Autolite AT2s in the 302, and 
transistor ignition in both. 

The 396 engines did have optional 
heavy-duty parts, such as high-com- 
pression pistons, camshafts, and intake 
manifolds. 

Meeting the rules. The cars them- 
selves were special Z-28 models, avail- 
able to the public—as they had to be 
under both USAC and—I’m going to 
get real fancy here—the Fédération 
Internationale de l’ Automobile rules. 
These two outfits certify the records. 
The Z-28 designation refers mostly to 
the engines. We didn’t alter the chassis 
except to install roll bars—which are 
required. The cars had to carry regu- 
lation lights, bumpers, etc. We used 
magnesium wheels, eight inches wide 

Continued 


Car bodies had to be strictly 
stock, but under the rules roll bars 
were added for driver safety 


Driver Curtis Turner gets okay from Smokey as he 
passes pit area in 12-hour B-class Camaro run. In 
flying-start long-distance speed runs, cars racked 
up extra lap because timing started on second lap. 


at the rim, made for Chevy by American 
Wheel of San Francisco. The brakes 
were the ones that Chevy supplies with 
the Z-28: disks at front, drums at rear. 
Goodyear supplied 10.00-by-15 four-ply, 
rayon racing tires. 

The transmissions were four-speed 
Chevy Muncies. We had Salisbury-type 
axles, which means you can’t interchange 
the differential carrier when you want to 
change gears. We actually had to change 
the ring and pinion. This took four or 
five hours instead of the customary 30 
to 45 minutes. Ill get into axle ratios 
later. We had Positraction rear ends, 
standard springs, and 36-gallon fuel tanks. 
The tanks were optional in the Z-28. 

One reason I picked the Camaro is 
that it has a good shape to cut down 
wind resistance, and it’s got a good pow- 
er-to-weight ratio. 

At Bonneville the sanction fee alone 
to go after national and international 
records is $1,100. It costs $100 a day for 
an ambulance—required in case of acci- 
dent. The travel expenses, food, lodging, 
etc., for everybody—well, it sure makes 
mincemeat out of a dozen $1,000 bills. 
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Joe Petrali of USAC and Blackburn watch B car get 
a tire change. Smokey described Bonneville as ‘‘prob- 
ably the flattest piece of real estate in the world.” 


It was at Bonneville that Craig Breed- 
love hit a world-record 600.601 miles an 
hour in a jet-powered “car.” 

They couldn’t give us a circle course 
for the 12-hour runs. We had two three. 
mile straightaways going and coming 
and a two-mile-long turn at each end 
Our cars would hit the turns wide oper 
and drift because the salt’s so slippery. 
It held the speeds down. 

So what were we going for? Everything 
—from one kilometer to 3,000 interna. 
tionally; from one mile to 2,000 national. 
ly; American stock-car records, unlimitec 
in cubage, in classes B and C; interna. 
tional class B; and National Class B anc 
National unlimited. The internationa. 
records are all from standing starts. I 
the U.S. we can use the “flying” sta 

Records break records. In the end wg 
took out not 266 records but approx! 
mately 500—because we kept breakin 
our own marks. Some of these record 
had existed since the mid-Thirties. | 

We asked for and got a 12-day timi 
spot, October 15 to 27, getting in fron 
of Autolite, which recently establishe 
a 347-m.p.h. mark for single engine 


Mickey Thompson (background) helps mechan! 
make adjustments on class C engine. Oil consu 
tion was practically zero. All cars used an S.A.E. 4 


with a specially streamlined body. We had 
three Camaros, one with the big engine, 
two with the small one. We had two spare 
engines, a 302 and a 396. And, of course, 
spare parts and plenty of tools to grind 
valves, hone cylinders, etc. 

My drivers were the famous Mickey 
Thompson of Long Beach, Calif., who 
racked up a record 409 m.p.h. for a one- 
way run in the unlimited class in his pis- 
ton-engine Challenger I in 1959; Curtis 
Turner of Charlotte; and Bunkie Black- 
burn and Johnny Patterson. Bunkie and 
Johnny are both from Daytona and for- 


Here are a few of the records broken by Smokey 


Class B American Stock Car Unlimited 
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hat os Xy 
mer NASCAR (National Association for 
Stock Car Auto Racing) drivers. I took 
Johnny along in case I needed a pinch 
hitter. 

USAC went through our cars with a 
fine-tooth comb to be sure they met the 
rules. Joe Petrali, former motorcycle 
speed champion, supervised the USAC 
timing. They must string a hundred 
miles of wire on top of the salt to time 
the runs. The timing devices must be 
accurate to within 1/1,000 of a second. 
The results are printed on tape by certi- 


[Continued on page 186] 


| New Time _M.P.H. Old Time M.P.H. 
Flying kilometer 12.196 sec. 13.098 sec. 170.78 
Flying mile 21.084 sec. 170.75 __ 
Flying 10 kilometers 2 min. 2.489 sec. 182.623 | 2 min. 11.617 sec. 169.96 

ee aie New Distance (miles) = Old Distance (miles) f | 
Flying 12 hours _ 1.804.3512 150.363 1,433.24 119.44 
American Class C 
New Time — _M.P.H. Old Time i _M.P.H. 
Flying 100 kilometers 24 min. 30.65 sec. 152.105 26 min. 56.95 sec. 138.34 
Flying 500 miles | 3 hr. 26 min. 45.9 sec. 145.092 3 hr. 40 min. 32.2 sec. 136.03 
a i New Distance (miles) Old Distance (miles) | : 
Flying 6 hours 624.66 104.11 
Flying 12 hours 1,723.964 143.664 1,237.6 103.13 


3lackburn relinquishes driving to Turner at fueling 


stop during a 12-hour run. Cars burned 1,500 gal- 
ons of low-detonation fuel supplied by Union Oil. 


Smokey gives a carburetor a last-minute check. Cars 
ran at 12.5:1 compression ratio, or just about that 


used in stock-car racing on the NASCAR circuit. 
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ELECTRONICS 


Dyna’s New Solid-State 
Amp and Pre-Amp Kits 


Planning to update your stereo par. o neas ES P prove. e 

am ta enli ctata? Th; point: My ear couldn’t detect the slight- | 
system to solid state: This amp est difference between the new gear and 
and pre-amp fit in perfectly my older tube-type Dyna equipment. 


Comparisons aside, the Dynaco 120| 

amplifier and PAT-4 pre-amp are top- 

By HARRY SAMUELS notch performers in their own right: Fre- 

quency response of the pair is far wider 

wW than it has to be, and distortion is virtual- 

hich is best, vacuum-tube or solid- ly nonexistent (and totally inaudible). 

state audio gear? For years, Dynaco The kits are easy to assemble: Total | 

stuck by their argument that top-grade construction time is about 25 hours for 

equipment of either type must sound the the pair. Made by Dynaco, 3912 Powel- 
same. Now, they’ve brought out a new ton Ave., Philadelphia 19104. 
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Power amplifier (below). The Stereo 120 delivers 
360 watts per channel, enough to drive even the most 
i inefficient speaker systems to ear-shattering levels. 
T The kit is supplied with three preassembled printed- 
9 circuit boards: an amplifier board for each channel, 
sand a power-supply circuit board. One unique cir- 
cuit feature: The power supply guards against out- 
gput-transistor damage by switching off the current 
iin case of a short circuit. The kit costs $160. 


Pre-amplifier (below). The PAT-4 is an exceptionally 
flexible pre-amp, as indicated by the large number 
of different available inputs and outputs, and the 
comprehensive front-panel control complex. Most 
circuit components come mounted on two prewired 
printed-circuit boards. One unique feature: Dyna’s 
tone-control circuit that electrically disengages the 
bass and treble controls when their knobs are 
pointing straight up. The kit costs $90. 
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PS builds and compares= 


Two Top-Notch Electroni 


One is a scaled-down ‘‘theater organ,” the other an electronig 


By RONALD M. BENREY 
PS Electronics Editor 


F you've wondered why 
store-bought electronic organs are expen- 
sive—a musically complete home-size in- 
strument costs well over $1,500—try 
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building one yourself. That’s what P 
did recently—twice! We assembled the 
two kit-built organs shown above: 

è A Heathkit TO-67 “theater organ,’ 
the kit version of the preassemblec 
Thomas Paramount organ. The kit costs 
$1,000, complete with bench and Leslie 
Speaker System (plus $145 for the option; 


al percussion section). It’s made by thg 
| 
| 
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SCHOBER 


mame ELECTRONICS < 


Organs That Come in Kits 


‘concert pipe organ.” Here’s what we learned 


Heath Co., Benton Harbor, Mich. 49022. 

@ A Schober Consolette II. The kit 
costs $850, including bench but without 
built-in power amplifier and speakers 
(plus $150 for percussion section and $140 
for the optional reverberation device). 
It’s from Schober, Inc., 43 W. 61 St., 
NYC 10023. 

Two hundred working hours later we 


had our answer to the high cost: An 
electronic organ is made up of thousands 
of electronic components, tied together 

by what seems like a mile of wire. 
Happily, it’s this very complexity that 
makes a kit-built organ such a great value. 
The bulk of the work in putting one of 
these jack-of-all-sounds kits together is 
Continued 
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Leslie rotating speaker (above) produces tremolo 


effect—an alternating-volume wah-wah-wah sound. 
The Heathkit organ also contains two 12-inch speak- 
ers; the console doubles as a speaker enclosure. 


The organ circuitry is all solid-state, and very com- 


pact. Add to this the fact that the overall organ 
size is set by the console dimensions, and you can 
see why there is a lot of open working space. 


straightforward mechanical assembly and 
simple point-to-point electrical wiring. 
Even a kit-building neophyte shouldn’t 
have any trouble—if he works patiently. 

And the work is fun, too: An electronic 
organ contains all manner of unique hard- 
ware and electronic parts—from keyboard 
mechanisms to pedal-operated volume 
controls. 

When you’ve finished, and total up 
the hours worked and the money saved 
(at least $500), you'll find that you 
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Twelve tone generators (above, right), one for each 
note of the musical scale, produce the sounds you 
hear. The amplifier assembly (left) is built around 
the organ’s pedal-operated volume control. 


Horseshoe-shaped top is a theater-organ trademark. 


Hidden beneath it are the voicing circuits—the cir- 
cuitry that shapes the generator tones into forms 
that imitate the sounds of various instruments. 


“earned” over $5 for each hour you wield- 
ed your soldering iron and screwdriver. 

How they compare. Both instruments 
are capable of an exceptionally wide 
range of musical effects, and both are all 
solid state—but most of the similarity be- 
tween them ends right there. 

The Heathkit organ is a living-room- 
size theater organ, and, as such, it dupli- 
cates many of the sounds produced by 
its full-size ancestors. Originally, theater | 
organs were designed to be one-man or- 


Schober circuitry also includes 12 individual tone 
generators, but no power amplifier. The organ is 
designed to play through an external audio system, 
or through your present hi-fi equipment. 


to a chain of frequency dividers. Each divider pro- 
duces a tone exactly one octave lower in frequency 
than the output of the preceding one. 


chestras to accompany silent movies, and 
they were given the ability to sound like 
orchestral instruments. Thus, the Heath 
organ is “voiced” to produce the tones of 
many familiar instruments—including 
saxophone, flute, oboe, French horn, and 
chimes—and it has several built-in mu- 
sical sound effects such as tremolo (rapid 
periodic volume alternations) and sus- 
tain (holding a tone for a short time 
after a key is released). 

The Schober organ, on the other hand, 


Typical tone generator includes an oscillator coupled 


Schober keyboard is basically an array of switches 
that feed the generator tones to the voicing circuits 
when the keys are pressed. Each switch contact is 
a spring that is pushed against a bar, 
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Within console, tone generators mount on cross- 
braces. Note Reverbatape reverberation unit at 
lower right. This endless-loop tape deck recreates 
the reverberation effects of a concert hall. 


is a living-room-size electronic copycat 
of the classic pipe organ. Its voicing cir- 
cuits duplicate pipe-like sounds, and in- 
stead of special effects, it includes more 
keys in its two keyboards (they are full- 
organ-size 6l-note units compared with 
the Heathkit’s 44-note boards). 

Which sounds better? Your choice de- 
pends on the kind of music you plan to 
play. To help you decide, both Heathkit 
and Schober sell records that point up 
each organ’s capabilities. Gs) 
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PS 


You can build this= 


Call Timer for Your 


It sounds off, after you've 
spoken for three minutes, to 
keep your phone bill low 


F you really think talk is cheap, you 
don’t need this electronic telephone-call 
timer. But if, like most of us, you wince 
at the cost of toll calls, this gadget can 
probably save you money. 

The timer is a palm-size unit that 
slips into the shallow opening in the 
back of any conventional handset. As 
you can see in the photo above, a spring- 
loaded lever actuator, which is attached 
to a power switch (SW on the diagrams), 
is positioned under the receiver. Lift the 
receiver and the lever rises, closing the 
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switch, applying power to the circuit. 

When you make a call, you press down 
the switch lever momentarily as soon as 
the other party answers. This starts a 
three-minute timing cycle. 

What goes on. A time-delay circuit 
built around a unijunction transistor 
(Q1) goes into action. At the end of 
three minutes, the timing circuit delivers 
a current pulse to the gate lead of a sili- 
con-controlled rectifier (Q2), turning the 
SCR on. Now the SCR acts like a closed 
electrical switch, and connects a nine- 
volt battery to the Sonalert signal device 
(photo at right). 


The Sonalert then emits a shrill whis- | 


tle (loud enough to hear, but not loud 
enough to be annoying), warning you 
that your three minutes are up. The 
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RI—100,000-ohm, -watt ic capacitor 
resistor (see text) Ol-GE. NIG7IB uni- 
R2—680,000-ohm, junction transistor 
carbon resistor Q2—GE Cl106Y1 silicon- 
R3I—220-ohm, %-watt controlled rectifier 
bon Mise: Mallory Sonalert 


car 
R4—100-ohm, %-watt 
carbon re or 
R5—560-ohm, 42-watt 
bon 


#SC628; 'SW—SPST 
snap-action m miniature 
switch with extended 


car re r actuator arm; 9-volt 
R6—-1,000-ohm, %-watt radio battery; 
car resistor perforated chassis 
C1, C2—120-mfd., 10-volt, (Vectorboard). 


Telephone 


choice is yours: You can hang up, or 
touch the switch lever again to recycle 
the timer. Either action will silence the 
Sonalert. 

Building it. Wire the circuit on a piece 
of perforated phenolic board, using push- 
in terminals as wiring points. Be sure 
you observe correct polarity for the two 
electrolytic capacitors. 

The time-delay interval of the unijunc- 
tion circuit is controlled by R1’s value. 
The value given in the parts list is close 
to the correct one, but since all electronic 
components have slightly different char- 
acteristics, you may find that the unit’s 
time delay is not exactly three minutes. 
If so, experiment with slightly different 
values. Increasing R1 will increase the 
delay; decreasing it will shorten delay. 


-9V 


By RUDOLF F. GRAF 
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The palm-size Sonalert is a self-contained solid- 
state tone generator made by Mallory. When power 
is applied, it produces a high-pitched whistle. 
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f 
New Ideas 
from the 
Inventors 


DRAWINGS BY WILLIAM CASTIMORE 


Warning light brightens scene. 
A quickly available flood and 
warning light, according to 
this recent patent, could alert 
oncoming drivers and aid both 
victims and rescue workers at 
a crash scene. A conical re- 
flector would be mounted at 
the end of an inflatable mast 
which could be attached to a 
car or other surface by suc- 
tion cups. A red-domed blink- 
er on top of the battery-pow- 
ered flood would serve as a 
hazard warning. 


Carpet is wired for sound. Hi-fi or stereo 
equipment could be installed or moved more 
easily around—or away from—the walls of a 
room if the carpet weave were crisscrossed 


with wires. These wires would serve for 
sound input or output—but not power—con- 
nections. They would be crimped to stretch, 
allow ends to be pulled for splicing. Pattern 
markings could show connecting points. 
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Lunch box forms table. You could eat a box 
lunch more easily and more comfortably if it 
were packed in a convertible table like this. 
Opened on its pull-out legs, the flat-sided box 
would form a serving surface. A fitted tote 
bag could be used, if desired, to lift out the 
food and utensils. In larger models the col- 
lapsible unit could be used to hold and 
serve picnic lunches for several people. 


Traction bars unfold when needed. Mounted 
to turn freely on a disk attached to an axle 
housing, these L-shaped steel bars would 
normally remain clustered and stationary as 
a car wheel turned. But moving a lever 
(even in a car in motion) would lower 
them and cause them to fan out around the 
tire for extra grip in snow or ice. 


Linked containers soften liquid-cargo drop. 
Large quantities of liquids could be dropped 
quickly, safely, and accurately without para- 
chutes, says this inventor, if they were pack- 


Vacuum lid reseals can. A disk with a slide-in 
fitting for this small vacuum pump could be 
used to reseal paint, food, or other canned 
materials. Engaged in the fitting, this hand 
pump would pull out all free air and thus 
lock the lid by the pressure of outside air. A 
slide valve would break the vacuum when 
you wanted to remove the lid. 


P. nt è i 
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aged in rugged elastic containers necked off 
into series of cells. The sausage-like con- 
tainers would minimize breakage hazards by 
absorbing and dissipating shock. 


The following patents have been issued on these inven- 
tions: Warning floodlight—No. 3,273,118 to 

Hendershot, Nashville, Ind.; Sound-wired carpet—No. 
3,288,912 to R. W. Hussey, Los Angeles; Lunch-box 
table—No. 3,279,399 to M. C. White, NYC; Tire trac- 
tion bars—No. 3,311,150 to N. L. Wykoff, Elizabeth- 
town, Pa.; Vacuum lid—No. 3 313,444 to A. Katell, 


Wantagh, N.Y.; Air-drop containers—No. 3,334,676 to 
P.F; irard, La Mesa, Calif. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D.C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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Testing the Biggest and the 


The outboard boatman in the United 
States is offered his choice of a happily 
bewildering array of power plants. 

He can choose almost any number of 
cylinders from one through six (no one 
has yet produced a five-cylinder out- 


board). Although most are two-cycle, 
there is a four-cycle available. They come 
in in-line or V-block cylinder configura- 
tions, in almost any color and in almost 
any horsepower, from a handy 144 to a 


116 | POPULAR SCIENCE 


m ke, 


g iana 


i i 
4 


Fé TA 
| š 
t * 
q 
|, = $ 
~ ; coro 
P sae syaa 3 t 5 
5 
n 
a a 


Vive la différence! There's 123.5 hp. sep- 
arating the mighty Merc 1250 at the left 
and the handy Johnson Sea Horse 114 
in the photo above. At 125 and 11⁄ hp., 
they're the largest and smallest out- 
boards offered by U.S. manufacturers for 
1968. For its job, each of these outboard 
power plants will bring a smile of pure 
pleasure to a boatman's face. Never be- 
fore have America’s outboarders been 
offered such a wide choice of horsepower. 


mighty 125. Power choice is up to you. 

What better way, then, to feel the pow- 
er pulse of ’68 than to test both the big- 
gest and the littlest outboards offered by 
U.S. manufacturers? 

The biggest, at 125-hp., is Kiekhaefer- 
Mercury’s new Merc 1250. It’s a six-in- 
line, 99.8-cu.-in. power plant. It packs 
more punch than any previous produc- 
tion outboard motor in history. We test- 
ed that punch on some cool Wisconsin 


Continued 
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The Merc 1250, shown at work, is designed for high drag-strip-style pickup. The power head has new- 
speed and heavy loads. This six-in-line motor has ly designed pistons, connecting rods, and crankshaft. 


With the Johnson Sea Horse 114 pivoted 180 de- boarding ladder. This 19-pound outboard has a 
grees, author comes into a landing at Roeboat’s one-quart-capacity fuel tank built into the engine. 
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Power head of Merc 1250 
is the latest in sophisti- 
cated outboard engineer- 
ing. It has capacitor-dis- 
charge ignition, six cylin- 
ders, and all the automat- 
ic features boaters have 
come to expect on today’s 
high-horsepower out- 
boards. These include a 
rugged new power train, 
and new carburetors for 
greater acceleration and 
low-end torque with no 
loss in the motor’s top- 
end performance. 


waters, just as soon as this big, new Our POPULAR SCIENCE test motor was 
motor was unveiled last fall. mounted on a fiberglass Cobia runabout. 
Though only about 5% inch taller than This boat has a deep-V hull with longi- 
its 110-hp. predecessor, this new Merc tudinal planing strakes, giving us a fine 
tucks 15 extra horses inside its red- opportunity to try out high-speed ma- 
trimmed black cowling. Kiekhaefer says neuvers with all those horses. 
it is brand new, from “power head to On a medium-size runabout such as 
propeller shaft.” It’s equipped with this, almost any motor from 75 hp. on up 
Thunderbolt ignition, Kiekhaefer’s pio- will give you some dazzling takeoffs. Yet 
neering capacitor-discharge system. when, from a standing start, I shoved the 


Boat and motor fit i in an lai i convertible’s tiny mne 


Hard to believe, but true—both the inflatable rubber Unroli the deflated t boat, pe the proper “narnia of 
boat and the Johnson Sea Horse 11⁄4 fit neatly inthe strokes to the foot-powered pump, and then all you 
trunk of the little MG convertible, shown above. — need do is clamp the 114-hp. motor to the transom. 
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single-lever throttle control from neutral 
to its further forward position, a lot of 
things started to happen fast back at the 
transom. It was like being shot from a 
rubber band. Across the lake we went, at 
a speed that would satisfy any hot-rod- 
ding teen-ager. No matter what maneu- 
vers we tried, the 1250 performed with 
zest. The only problem came from the 
boat itself: On one particularly fast turn, 
the bow dug in and we started to trip. 

Throughout our test runs, in a cold 
fall rain, the Merc 1250 behaved like a 
lady at idle and slow speeds, and like 
125 lively horses at high speeds. 

The little ones. The engineers have 
worked many a miracle on big outboard 
motors. Yet they have not ignored the 
medium and smaller motors. Examples 
of these are the new three-cylinder, 55- 
hp. models offered by Evinrude and 
Johnson for 1968. Other good examples 
are Chrysler’s eight new Fishermen rang- 
ing from 4.4 to 9.9 hp, and McCulloch’s 
714- and nine-hp. electric-start models. 

One of the most dramatic proofs that 
good things come in small packages is 
the 1144-hp. offered by Evinrude and 
Johnson. It has a single cylinder and a 
| piston displacement of 2.64 cu. in. It 
weighs only 19 pounds, and carries a gas 
tank on its back. It practically fits in 
your pocket. 


tno dosnt weigh much more a a pair of 
ars, yet it's just right for dinghies or canoes, or as 
| small sailboat auxiliary. It gave surprisingly good 


| 


Since this minimotor is ideal for such 
things as canoes, small sailboats, or 
dinghies, we chose to let it show us its 
stuff on the transom of a seven-foot Lid- 
air inflatable boat. Both boat and motor 
arrived tucked neatly inside the trunk of 
a midget car. A few minutes with the 
foot-powered pump inflated the boat, and 
a few more minutes were all it took to 
clamp the Sea Horse 114 on the transom. 

In a rubber boat. It was a great day 
to be in a rubber boat. A brisk breeze in 
the harbor made control of such a light- 
weight craft something less than precise 
at close quarters. 

Yet we found that the versatile 114 
actually gave us fine control even in 
strong winds. When the bow of our in- 
flatable proved difficult to control in a 
crosswind, it was a simple matter to re- 
verse the motor 180 degrees and maneu- 
ver stern-first under full power and good 
control. This handy little engine pivots 
a full 360 degrees, giving you full power 
in reverse. It comes to life easily with a 
simple windup rope starter. 

The Sea Horse 114 has surprising wal- 
lop for its size. With the flexible in- 
flatable wiggling over the harbor chop 
like a happy caterpillar, we tested the 
motor’s speed and ease of handling. Con- 
trols are simple, as befits a power plant 
designed for simplicity. 


Easily" tarten, 
it’s a reliable and highly maneuverable power plant 
for the modest-minded outboarder. 


speed with this seven-foot Lidair. 
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LOCK ory Brad (A) 
49-16 BOLT, NUT, LOCK WASHER 
bai {" ALUMINUM ANGLE 


DETERMINED By TYPE OF 
OUTBOARD MOTOR US 


ae xiz" ALUMINUM ALLOY 
%2" LONG; BEND INTO U 


*8-32 BRASS BOLTS, NUTS (6p 
He" ALUMINUM. ORILL 
MOUNTING HOLES AFTER 
BENDING AROUND MOTOR 


SEAL AROUND LEAD WITH 
GE ADHESIVE SEALANT 


DRILL HOLE THROUGH SHAFT 
FOR COTTER KEY AFTER ASSEMBLY 


B FROM CAR-HEATER BLOWER 
cut Ys" OFF ENO FOR WASHER 


4b" STAINLESS STEEL f2" WIDE, 8" LONG 


ED 


CASTLE NUT ANO COTTER KEY 


G ive I couldn’t attach a regular troller 
to my boat, I made myself one for 
lake-casting and fly-fishing. A trip to the 
junkyard netted me all important parts. 
The motor is from the heater of a ’58 
Buick; it’s the same in any Buick or Olds 
from °55 to ’58, and other cars of that era 
may yield a similar unit. Buy the squirrel- 
cage blower, too, and use the hub to mount 
the homemade propeller, as shown. Water- 
proofing needn’t be absolute. 

The propeller shape isn’t too critical, 
either. Blade pitch can be altered to vary 
speed. Drill the center hole slightly 
smaller than the diameter of the motor 
shaft, and file a flat in the hole to fit snugly 
the flat on the shaft. 

Attach the metal bracket strips to your 
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BOATING PROJECTS 
YOU CAN BUILD: 


Silent Trolling Motor 


Two for 


outboard, first; then determine what 
length the angle arm should be to posinion 
the motor directly behind the existing pro 
peller, for protection, as shown in th 
lower photo. Drill the hole through the 
brackets for the pivot bolt after shaping 
the arm. When not in use, the rig is swung 
up by tugging on a cord, which is then tie 
around the outboard, as shown in the up 
per photo. 

By attaching the unit to my outboar 


and 12 volts and wired a heavy-duty 
switch for two speeds, as shown in th 
schematic. I get many curious looks wher 
I glide by with what appears to be a sileni 
outboard.—Emil Studinka. 


Bam BOATING 


STEEL PLUG(2). 
DRILL $16' NOT 
QUITE THROUGH 


Trailing Brace 


Wg ben trailing an outboard boat for any distance, it’s best 
to tilt the motor up—not only for road clearance, but to 
center the weight on the transom. The tilt-lock brackets on 
most motors, however, are both weak and loose, letting the 
motor bump up and down. 

Far more effective than the usual fix of wood blocks wedged 
between motor and clamp is the adjustable brace shown. Its 
long reach offers effective support to the motor strut. Easily 
assembled from a big turnbuckle and 34” pipe nipples and 
fittings, it’s equipped at one end to slip over the existing tilt- 
lock pin. The other end has a fork that fits the strut just 
above the cavitation plate. 

The turnbuckle lets you hand-turn the brace up snug after : = | 
it’s in place. Start assembly by sawing off the eyes so that Turnbuckle rods are sweat- 
the threaded rods can be sweat-soldered into drilled plugs, as soldered into steel plugs 
shown at right. These plugs must be the steel type used in gas ae par A win ol 
lines, not cast iron. The nipple dimensions for my rig may on ji Spaai = solder 
require adjustment for yours.—James S. Shreve. joint—bears the thrust. 
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Make your own “‘waves”’ with self-powered surfboard 


The Jet-powered Motorboard has an engine hidden inside 
its foam-filled aluminum hull. A two-cycle, single-cylinder 
motor produces 6.5 horsepower at 7,000 r.p.m. The new 
surfboard comes in 10- and 12-foot lengths, is 264% inches 
wide by 61⁄4 deep, and weighs approximately 65 pounds. A 
switch automatically cuts the engine if you fall off. Alpha 
Jet Industries, 9255 Sunset Blvd., Los Angeles 90069. 


Easier stand-up, sit-down steering positions 


The new two-position steering system shown below is de- 
signed to place the steering wheel at a handy position 
whether you are standing or sitting. It not only moves the 
wheel forward enough to permit standing in comfort, but 
also raises its height for no-stoop operation. It’s made by 
Trojan Boat Co., Lancaster, Pa. 
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“Wheelbarrow” boat loader 


A new loader-carrier comes 
with 10-inch wheels and an 
axle to facilitate rolling a 
boat from launching area to 
car. Once back at the car, 
the boat is easily swung up to 
car-top level in one motion 
(lower two photos, above). 
The entire carrier glides into 
place along a sliding track. 
The boat is secured by nylon 
webbing. Dovre, West Con- 
cord, Mass. 01781. 


Here's the latest in Popular Science’s series for the car 
owner who doesn’t have a very clear idea about what goes on 
under the hood—but would like to learn. Knowing your car will 


save you money and add to your driving pleasure and safety 
. d ý T | 
ABE; of Keeping Your Car in Tune 
3 -N ~] HORN RELAY 
LAA À : 
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HORN SYSTEM 


HORNS 


IGNITION AND 
STARTER SWITCH 


LIGHT SWITCH 


JUNCTION 


BLOCK = | 77 A 
BATTERY a ae J 3 | SWITCH < TAIL LIGHTS 
eS ST RAME 
CHARGING SYSTEM 
CRANKING SYSTEM HEADLAMPS C LAOD acan 


==" INDICATOR} 
Those vital accessories—your car's horn and lighting LAMP 
systems—are shown in their relationships to the `; ©) 

basic electrical system. The frame and other me- IMN D | t O 
tallic parts of the automobile are indicated above by LIGHTING h 

the common ground symbol, an inverted pyramid. SYSTE | 


How to Keep the 
Accessories Working 


"You can prevent all kinds of eeping the electrical circuits of your 
car’s accessories in shape is a rela- 


troubles with these simple rules tively simple job, unless a fire has ruined 


SEVENTH OF A SERIES: 


of inspection and service wires or parts. The common troubles 
with accessory circuits—which means ev- 
By HERB CARRIER Continued 
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mounted on inside of firewall, indi- 
cate fuse rating and circuit. A fuse 
blows when glass-encased conduc- 
tor melts. To replace, pry out old 
fuse with penknife, snap in new. 


An in-line fuse holder resting on 


sheet metal can lead to short cir- 
cuit, which in turn will blow fuse 
(especially if holder is exposed to 
road splash). Reroute the wire or 
cover holder with plastic tape. 


Inexpensi 

excellent tool for tracing open cir 
cuits. Light-assembly clamp is con 
nected to ground and prod is user 
to puncture wire insulation. Ligh 
glows if there’s current. 


erything electrical other than ignition, 
starting, and generating—usually center 
around poor connections, defective leads, 
and burned-out bulbs, flashers, and switch- 
es. You can repair and prevent the com- 
mon troubles. Major repairs are best 
left to an expert. 

A common ground. One battery cable 
goes directly to the starter, or to a relay 
and then to the starter. This heavily in- 
sulated cable is the “hot” line. It also 
carries current to all electrical accessories. 
Suitable switches are provided to let you 
turn the current flow to the accessories 
on or off. The second battery cable pro- 
vides the ground. This cable, sometimes 


EXACT SIZE 


AG 


AGA or 1 AG 


7% &9| AGWor7 AG 
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AGC or3 AG 


AGY or 9 AG 
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Two marking systems are used to identify fuses: SFE 
and AG. Fuse length increases as amperage capac- 
ity goes up. Always replace a blown fuse with one 
of the recommended capacity. Do not over-fuse. 
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insulated and sometimes bare braided 
wire, is connected directly to the engine 
or the vehicle frame. Its sole function is 
to provide a ready route back to the bat- 
tery for current that flows from the bat- 
tery. 

When going over any 12-volt charging 
system, the negative battery lead must 
be disconnected first. Otherwise you may 
burn out some circuits. 

Remember, electricity must flow in a 
circuit. A break anywhere destroys the 
circuit. If, for example, the battery, wires, 
bulbs, and switch of a given circuit are all 
in good condition, the bulbs will not light 
when the switch is turned on unless the 
ground connection back to the battery is 
clean and tight. 

With some exceptions, everything me- 
tallic on a car is a ground. This means 
that any time a current-carrying wire 
touches anything metallic on the car, the 
current goes directly from that point back 
to and through the battery’s ground cable 
to complete the circuit. 

Shorts and opens. The biggest prob- 
lems with electrical accessory circuits 
come from shorts and opens. A typical 
electrical circuit can be pictured as going 
from the battery hot wire, through wires, 
a fuse, and a switch, to the accessory, 
and back to the battery. 

Any break in the circuit—a burned-out 
bulb, bad switch, blown fuse, defective 
wire—prevents the current from traveling 
back to the battery, and the circuit is 
said to be open. 

If a break in wire insulation permits 


f Be wa i = 


adlight-dimmer switch is usually 
unted on left side of toeboard. 
is held in place by self-tapping 
rews to permit quick and easy re- 
icement. Electrical connection is 
ade by a quick-disconnect. 


current to flow back to the battery before 
it is routed through the accessory, a short 
circuit results. 

Locating opens. A simple, 6/12-volt test 
light (cost, about $1.50) is the most 
practical tool you can have for tracing 
down open circuits. It consists of an 
alligator-jaw clamp on the end of a short 
lead, a small bulb, and a sharp-pointed 

prod. To use the test light, you clip the 
clamp to any convenient metallic part of 
'the car. Then puncture the insulation— 
or contact the exposed terminal—of a 
‘should-be-hot wire to see if the test bulb 
glows. If the bulb glows, current is avail- 
able at that point. 
- Don’t over-use the prod. Much of to- 
day’s wire insulation is plastic, a material 
that doesn’t “heal” well after being punc- 
tured. Taping prod holes after testing is 
a good idea. 
Crimped terminals. In late-model cars, 
‘wire terminals are often assembled by 
crimping the terminal to the wire; no 
solder is used. Prongs on the terminal 
are designed to pierce the insulation upon 
crimping, to provide terminal-to-wire 
contact. In some cases, these prongs bend 
instead of piercing the insulation; the 
wire and terminal look perfect, but there 
is no electrical contact between the two. 
The test light is an excellent tool for 
checking continuity between a crimped 
terminal and its wire. 

Locating shorts. Most shorts result in 
a blown fuse or a tripped circuit breaker. 
Fuse replacement just leads to another 
plown fuse, and a circuit breaker will 


Separate, smaller battery cable as 
main feed for accessory circuits is 
often used in late-model cars. Use 
test lamp to make sure of conti- 
nuity. Check insulation at critical 
points, near brackets, holes. 


Additional battery ground—a sepa- 
rate, smaller-diameter cable to 
ground—is often provided. Check 
the connections to ensure clean 
and tight ground spots; and insula- 
tion, if battery is near hood hinges. 


open and close indefinitely (as long as 
the circuit is hot) until the short is cor- 
rected. 

Fortunately, the electrical circuits are 
identified on most cars. If the dash-panel 


Continued 
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Horn button activates horn relay—it doesn’t blow 
horn. Grounding the S terminal has same effect to 
give you a quick check on connections to button. 


The stoplight switch is usually connected to the 
brake-pedal arm. Operating the brakes closes the 
switch and activates the stoplights. Many of the 
older cars were equipped with hydraulic stoplight 
switches, mounted on the master cylinder. 
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To replace a headlamp bulb, remove the decorative 
cover, then the mounting ring inside. Do not disturb 
the bulb-aiming screws. Remove screws that retain 
bulb in mounting assembly—or just loosen them 


light fuse blows, for example, you inspect 
all wires associated with that circuit and 
fix the short, by taping or other repair, be- 
fore installing a new fuse. 

When searching for shorts, pay par- 
ticular attention to wires that pass near, 
or through, two or more pieces of sheet 
metal. As the metal “works,” it scratches 
away the insulation and may cause a 
short. 

Fuse identification. A blown fuse, if it 
was originally of the proper rating, 
should be replaced with an identical one. 
Fuse size is given in amperage—the num- 
ber of amps the fuse will carry without 
melting the conductor. Two fuse-identi- 
fication systems are in use: SFE and AG. 
On fuses identified by SFE markings, 
the number following the letter identifi- 
cation is the fuse rating in amps. An 
SFE6, for example, is a six-amp fuse. 
The AG fuse-identifying code is more 
confusing. An AGA4 or 1AG4 is a four- 
amp fuse, but a 9AG is a 30-amp fuse. 

Never over-fuse a circuit by using a 
bigger fuse than is called for, and never 
wrap a blown fuse with tinfoil to make a 
temporary repair. 

Circuits that aren’t fused are protect- 
ed by either relays or circuit breakers. 
The headlight circuit, for instance, is 
usually protected by a circuit breaker, 
which is often built into the headlight 
switch—although it can be, and some- 
times is, mounted in the engine compart- 
ment. When there is a short, a circuit 
breaker opens and closes continually, 
after the circuit is energized, until the 
short is found and repaired. 
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until bulb can be removed. Pull off the wire con- 


nector. In reassembly, make sure bulb-locating tabs 
are correctly placed in their proper slots. Tighten 
screws securely, test the lights, fit trim ring. 


Fusible links. Many ’67 and ’68 cars 
incorporate fusible links for circuit pro- 
tection. The links can be pictured as 
“weak spots” built into the insulated wire 
or wiring harness. A short causes the 
fusible link to blow, opening the circuit. 
A blown fusible link causes an elongated 
bubble to form in the insulation. That, 
along with the open circuit, tells you 
that the section of wire with the fusible 
link must be replaced. Before replace- 
ment, of course, the cause of the short 
has to be found and corrected. A good 
unblown fusible link is almost undetec- 
table during a visual inspection. 

There ‘are only two major headaches 
with horns: Either they won’t blow when 
you want them to or they blow all the 
time. A set of horns draws considerable 
amperage. In a typical horn circuit, cur- 
rent flows directly from the battery 
through a relay to the horns and to 
ground. The relay is used so that the 
relatively high amperage will not have to 
flow up the steering column to the horn 
ring. Because of relay action, depressing 
the horn ring grounds the relay to close 
the points and complete the battery-to- 
horn circuit. The grounded horn ring, 
then, merely energizes the relay. 

A typical horn relay is simple. It has B 
(battery), H (horn), and S (horn-ring) 
terminals. 

Horn troubles. When a horn blows all 
the time, the relay is grounded, either 
directly or through the relay-to-button 
circuit; or the relay contact points are 
stuck closed. If the horn stops blowing 
when the wire is removed from the S 


terminal, the ground is between the relay 
and the horn ring. If the horn won’t stop 
blowing until the wire is removed from 
the B or H terminal, the trouble is in 
the relay. 

In an emergency, a blowing horn some- 
times can be stopped by rapping the relay 
cover. A sharp blow often causes the re- 
lay’s contact points to open if they are 
stuck together. If that doesn’t work, re- 
move the horn fuse or, as an alternative, 
disconnect the battery. 

If a horn fails to blow, the horn ring 
may not be making a good ground. To 
check, ground the S terminal of the relay 
with a screwdriver. If the horn will then 
blow, the trouble is a poor ground at the 
horn ring, or an open circuit between re- 
lay and horn ring. 

If the horn still refuses to blow when 
the S terminal is grounded, place a jump- 
er wire from the B to the H terminal. If 
the horn now blows, the relay is defective. 
If it still won’t blow with the jumper in 
place, leave the jumper installed and 
check the battery-to-relay circuit and the 
relay-to-horn circuit with the test light. 
Be sure to check the horn mounting for 
a good ground. 

As a last check for a bad horn, run a 
jumper directly from the battery to the 
horn terminal with a known good ground 
at the horn. No horn action in this last 
case means a defective horn, or a horn 
badly out of adjustment if it’s one of the 
type that can be adjusted. 

Turn indicators. These invaluable sig- 
nals work off the front parking lights and 


ae VERTICAL ate J 
RETAINING ADJUSTMENT RETAINING RING i 

IRING SCREW TO BALL RING HOOK 

Retaining ring on this type headlamp has no screws 
o secure it. Instead, a hook (at about four o'clock) 
nd small spring (at about 11 o'clock) do the job. 
Jse small pliers to disconnect spring, swing the 
ing around until it can be slipped off the hook. 


the rear stoplights. A flasher in the line 
causes the bulbs to blink on and off when 
energized. 

The flasher is either cylindrical or rec- 
tangular in shape, and it usually plugs 
into a receptacle under the dash—but it 
may be located alongside the glove box 
or even in the trunk. The cylindrical 
flasher is about the size of a can for 
35mm film; the rectangular one is some- 
what smaller. 

Depending upon the circuit involved, 
a burned-out tail- or stop-light bulb will 
either cause the dash-panel pilot light to 
burn continuously or to flash extra fast 
when the circuit is energized. If one 
light on one side doesn’t flash properly, 
chances are good that its a defective 
bulb or an open circuit on that side. If 
no turn-indicator lights work, it’s prob- 
ably a defective flasher. To replace a de- 
fective flasher, simply pull it from its 
bracket and plug in a new flasher of the 
same rating. Some flashers, however, in- 
corporate terminals and screws for wire 
mounting. Replace one wire at a time for 
these. 

Bulb-replacement tips. There’s nothing 
difficult about replacing small bulbs. 
Practically all such bulbs are of the bay- 
onet type. You push them in against 
spring tension, twist slightly to release 
the locking ears, and then remove them 
from the socket. Some bulbs can partial- 
ly rust in their sockets—particularly 
parking-light bulbs that have been ex- 
posed to road splash because of a defec- 
tive lens or gasket. 

To remove these bayonet-type bulbs, 
try wrapping a length of friction tape 
around the glass to provide a good grip- 
ping surface and prevent cuts in case of 
bulb breakage. 

Badly rusted bulbs can sometimes be 
removed by deliberately breaking the 
bulb with a pair of pliers (wrap the bulb 
in a piece of cloth to catch flying glass!). 
Then, using a screwdriver tip, you can 
push in, twist, and remove the bulb base. 
Replacement socket assemblies cost little, 
are easily installed. 

Make sure bulbs are replaced with 
identical units. There are single-contact 
and double-contact bulbs, and it’s impor- 
tant that you get the right ones. Check 
both the original and the replacement 
bulbs carefully. 
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Compact Darkroom. 


Here’s a darkroom chock-full 
of fresh ideas. Borrow any you 
like or copy the whole setup 


By BOB LANSCHE 


D.. tell me you don’t have space for 
a darkroom. I built mine in my garage, 
taking up only 55 square feet of floor 
space—five by 11 feet. With a permanent 
darkroom, you’re all done with the nui- 
sance of taking out your gear and putting 
it away each time you want a couple of 
prints. And your family will cheer when 
the kitchen or bathroom is freed for nor- 
mal use. 

You can adapt my floor plan to any 
area you have available. The compact 
size is not a drawback; it saves lots of 
steps. But it’s still big enough for any 
darkroom work I want to do. 

Some of the features of my darkroom 
are unique. Instead of laying out $100 


i 
ii 


Low-cost sink of plywood and car-top vinyl cost less 


than $10. Carpet tacks hold the chemical-resistant 
vinyl in place; plumber’s putty seals the drain fit- 
tings. A low splashboard protects the wall. Inex- 
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pensive valve (above, right) controls temperature of 


or more for a stainless-steel sink, I built 
mine from plywood and car-top vinyl. 
The plywood forms the basic sink struc- 
ture; the vinyl over it makes a surface 
impervious to chemicals and water. Rust- 
resistant carpet tacks hold the vinyl in’: 
place; the drain fittings are sealed in with 
plumber’s putty. 

The whole sink slopes down for easy 
drainage. When I need an inch or so of 
water in the sink to maintain the tem- 
perature of chemicals in the trays, I in- 
sert a short piece of plastic pipe in the ‘ 
drain. Materials for my sink, including 
vinyl at $1.80 a yard, cost less than $10. | 

For water-temperature control, espe- 
cially important in color processing, I 
use a manually set Detroit regulator 
(model VD-203). It cost me $12 (com- 
pared with about $80 for a temperature 
regulator made specifically for darkroom 
work). This model, by American Stan- 
dard Controls, is no longer made, but 
you may be able to pick one up ata | 
hardware store. Taco, Inc., 1160 Crans- 
ton St., Cranston, R.I., makes similar 
temperature-regulating units. 
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water. Usually used in restaurants to maintain dish- 
washing temperatures, this valve can be found in 
some plumbing-supply stores for about $12. 


_ Efficiency characterizes this com- 
pact darkroom. Its U-shape design 
saves steps by putting all facilities 
within arm's reach. Under-counter 
shelves hold paper, chemicals, 
extra gear. Drawers under enlarger 
serve as paper safes. Water-tem- 

' perature control makes for perfect 

_ black-and-white or color work. The 

counter is 33” high. 


Two drawers under my enlarger act 
| as paper safes. A hardboard lid keeps 
| them light-tight. The drawers slide into 
| boxes built into the enlarging bench, 
, doubling the light protection. I use one 


E, 
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Ingenious accessories smooth darkroom work. The 
| tray rack above is made from 14" plywood. Holes 

in the bottom hasten drying. Light-tight drawers for 
| paper (above, right) fit in the enlarger bench, within 


drawer for unexposed paper; the other 
holds paper, after I’ve exposed it, for 
gang processing. 

Two safelights—one over the enlarger, 
one over the sink—are sufficient. 


space like 
standard paper safes. A hinged hardboard lid rests 
on 14," cleats just inside the edge. Drawers are 12” 
by 17" inside, hold 11”-by-14” paper. 


easy reach, without taking up counter 
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Self-focus projector 
Fancy’s the word 
for Honeywell’s self- 
focusing Auto/Sharp 
642 projector, suc- 
cessor to the Ron- 
delle. Sides are of 
walnut vinyl. Rotary 
tray stores in pro- 
jector. $129.50. 


and minus 


Lens cover is a lock 

Swing the 
down over the re- 
cessed lens of the 
new Bell & Howell 
Autoload 440 super 
8 movie camera and 
you both protect the 
from damage 
and lock the shutter 
so it can’t be acci- 
dentally tripped. The 
camera features re- 
flex viewing, 
mm zoom, automatic 
exposure, and folding 
grip with built-in 
wrist strap. It’s fin- 
ished in wood-grain 
vinyl trim. The cam- 
era sells for $149.95. 


Low-silhouette projector 


The tray can stay 7 oo 
in place, for storage E a A 
or carrying, in the a =A 
Roundabout 
projector. To set up 
the show there’s a 
editor, 
and a screen built 
into the cover. Con- 
trols slip off the base 
for remote control. Sar & SF) 
Its priced at $120. Ta" Ce 


Nikkormat gets new meter 


New Nikkormat FTN 
uses same “center-weight- 
ed” meter principle as Ni- 
kon Photomic TN. Plus 
symbols in 
finder help set exposure. 
With f/2 lens, $270. 


cover 


11-35- 


Power zoom has 8:1 ratio 

For the advanced photog- 
rapher, the Bauer C2A super 
8 camera offers 8:1 power 
zoom: 7.5-60mm. Also: reflex 
viewing, three speeds, auto- 
matic exposure. $329.95. 
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Zoom binoculars offer 7-14 power 


Tasco binoculars zoom from seven to 14 
power to bring you twice as close to the 
object you’re viewing. Body is magnesium, 
there’s a tripod adapter. With case, $79.95. 


n Photography 


flips for carrying 


lip-grip on Argus 815 su- 
8 camera is for shooting 
arrying. Camera offers 11- 
m zoom, reflex viewing, 
rmatic exposure, uncondi- 
al guarantee. $125. 


Microprism focusing 


A 5:1 (9.5-47.5- 
mm) power zoom 
distinguishes 
Canon's new Auto 
Zoom super 8 movie 
camera. And a lens 
converter almost 
doubles the telephoto 
range—to 78mm. Re- 
flex viewing lets you 
see what the lens 
sees; a microprism 
range finder sharp- 
ens focusing. Sepa- 
rate test buttons 
check exposure-con- 
trol and film-drive 
batteries. Camera, 
$209.95; optional tele 
converter, $99.95. 


No figuring for panning 
shots with the Panomat— 
just set focal length of your 
lens on the device and it 
clicks into correct position for 
each sequence shot. $14.95, 
Spiratone, 135-06 N...Blvd.., 
Flushing, N.Y. 11354. 


New 35mm enlarger from Omege 


New to the Omega line, 
the A3 enlarger has a can- 
tilevered girder, double- 
condenser system with 
built-in filter holder be- 
tween condensers, Roden- 
stock lens. It takes 35mm 
or 126 film. Price: $89.95. 


Instant-load camera 


Slim, pocketable 
Revere 1034, less 
than 1% inches 
thick, uses instant- 
load cartridges. It 
offers a selection of 
three lens apertures 
and three focus set- 
tings. Lens is 43mm 
{/8. With pouch, 
it costs $21.95. 


Click-stop panning device D, 
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Turret within a turret lets driver face forward regardless of gun 
position. An infinitely variable hydrostatic steering system is used. 


stacles and travel on any terrain, 
or even underwater, at fast speeds, is claimed for new tank. 
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Tank Goes 
Anywhere =. 
and Fast 


From laser rangefinder to 
152mm gun-missile launcher, 
this fast, maneuverable, ver- 
satile tank is one of the most 
awesome weapons ever built. 
The MBT-70 (for Main Bat- 
tle Tank) can crouch low 
with its adjustable suspension 
system to present minimum 
target, tilt front-to-back or 
side-to-side to stay level on 
any terrain. It can operate 
underwater, running its en- 
gine, stopping or starting it. 
Designed for the battlefield 
of the future, it shields its 
three-man crew (an automat- 
ic gun-loading system elimi- 
nates the fourth member) 
from radioactive, chemical, 
and biological contaminants 
within a special environmen- 
tal-control capsule providing | 
heating and air conditioning. 
It can operate “buttoned up” 
longer than any tank now in 
use. At the business end is a 
152mm cannon that can fire; 
conventional ammunition or 
the Shillelagh guided missile. 

An advanced day or night 
fire-control system gives the 
tank an unprecedented first- 
round accuracy, in fixed posi- 
tion or on the move. Missiles 
are fired and automatically 
controlled and guided by 
electronic equipment within 
the tank. A 1,475-hp, 12-cyl- 
inder, air-cooled diesel en- 
gine, capable of burning a 
number of fuels, works 
through a four-speeds-for- 
ward, four-speeds-reversa 
transmission to give the tank 
exceptional 0-30-m.p.h. accel- 
eration time in either direc! 
tion. The MBT-70 is being 
developed jointly by the U.S. 
and the Federal Republic of 
Germany. Main builder is 
the Allison Div. of GM. 


By popular demand, we review our earlier 
problems in our unique reader service 


Tell me about... 


my car, my lawn, my insulation, 
my heating system, my stereo set, 
my driveway, and my TV antenna 


Ithough 1968 is brand new, a lot of 
1967’s problems and questions are 
probably still with you. PS’s giant elec- 
tronic brain can help you solve them, 
and that’s why our Ask-Our-Computer 
service is reviewing its past programs. 

Send us a stamped, self-addressed en- 
velope with a note telling us what ques- 
tlons you want answered, and we will 
send you an appropriate questionnaire. 
Then, you fill in the blanks and return 
the form to us with a service charge (the 
amount depends on the question’s com- 
| plexity). We’ll feed the data you sup- 
| ply into our computer. 
| Here are the programs available: 

Program #1—Heat-2. Analyzes the cost 
of heating your home with your present 
heating fuel, and then estimates the cost 
of switching to other fuels. For example, 
if you currently have oil heat, the an- 
swer sheet you get will estimate the cost 
of switching to gas or electricity [PS, 
May ’67]. Service fee: $1 

Program #2—Trade? Predicts the own- 
ership costs of your present car for the 
coming year, and estimates whether or 
| not you will save money by keeping it or 
trading it in for a new car [PS, June 
67]. Service fee: $2 


mr 


Program #3—Crete. Compares the rela- 
tive costs of home-mix versus ready- 
made concrete for patio, driveway, or 
other project [PS, July ’67]. Fee: $1 

Program #4—Fert? Considers the min- 
eral requirements of your lawn (based 
on a soil analysis that you supply), and 
determines the most economical fertilizer 
mixture that supplies what’s needed [ PS, 
Aug. 67]. Service fee: $1 

Program #5—Insul. Analyzes the effec- 
tiveness of your home’s insulation and 
predicts fuel savings you’ll realize if you 
add more insulation [PS, Oct. 67]. Ser- 
vice fee: $2 

Program 7#6—Stereo. Compares your 
requirements for a stereo receiver with 
the characteristics of presently available 
units, lists the models that best meet 
your needs [ PS, Nov. ’67]. Service fee: $1 

Program #7—Aerial. Determines the 
type of TV antenna you require, and 
lists the presently available models that 
are suitable for your geographical area 
(PS, Dec. ’67]. Service fee: $1 

Send your stamped, self-addressed en- 
velope (legal size), along with a note 
telling which questionnaire you want, 
to: Ask-Our-Computer, POPULAR SCIENCE, 
355 Lexington Ave., NYC 10017. 
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You get all the thrills of skating, skiing, 
and soaring when you re— 


Sailing the Hardwater at 


By ROBERT GANNON 


The breeze was an 
icy 12 m.p.h. when I 
pushed the iceboat 
around so it pointed 
about 45 degrees in- 
to the wind. Then I 
moved out, running 
alongside and shov- 
ing against the cock- 
pit and crosspiece, taking it easy at first. 

The wind suddenly stretched out the 
sail and the boat picked up speed. I 
hopped in, scrunched my feet forward 
in the little cockpit, and moved the tiller 
—it looked like the handle of a crutch 
—back and forth in front of me. The 
front runner obediently followed as the 
boat traced a flat S across Greenwood 
Lake—a nine-mile splotch of ice that 
straddles the New York-New Jersey state 
line. 

This was my first lesson in iceboating, 
a type of midwinter madness that is 
physically exhausting, torturously un- 


Homer Sieder (left) demonstrates how pulleys con- 


trol sail tension through the block and tackle. 
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comfortable, and hazardous—one_ that 
demands a massive amount of mainte- 
nance time, and is more dependent on 
weather than nearly any other sport. Yet 
for all its hardships, iceboating has at- 
tracted thousands of enthusiasts. That’s 
because it has the best qualities of skat- 
ing, skiing, and soaring—and a touch of 
the Indianapolis 500, too. 

As my boat gathered speed, I trimmed 
the sail—pulled the line tight through 
the double row of pulleys (exerting, 
through the elaborate block and tackle, 
a pull of more than 1,000 pounds on the 
sail) to flatten the airfoil. The resulting 
racket sounded like a New Year’s Eve 
noise-maker. 

A frigid puff hit the stretched sail, 
shooting the boat ahead; the runners 
crackled and the wind whistled. Slivers 
of ice curled up from the front runner, 
stinging my cheeks right through the 
mask I was wearing. I wondered if my 
eyeballs would freeze (most iceboaters 
wear goggles). I was sure my nose was 
beyond help. 

But how do you stop? The speed in- 


The author takes off for his first wild ride across a 
lake in a Yankee Skeeter Rebel iceboat. 


reased and the ice blurred past. 

ouldn’t have been going more than 30, 
ut when you’re that close to the ice, 
our speed seems tripled. A touch of fear 
rushed me—a little too fast, I thought. 
Vith one of those snap decisions, for 
hich I’m famous, I reached for the 
rake attached to the side, and yanked. 
. shower of ice shavings rained down 
1y neck as the metal tip gouged a groove. 
ut I didn’t slow down. Pd forgotten that 
ae brake is for use only at parking speeds. 
You turn directly into the wind to 
low down, I remembered suddenly. So I 
werved windward, but a little too far. 
‘he breeze hit the other side of my sail 
nd I just managed to duck as the boom 


brushed my hair. That taught me a lesson. 

I steered back into the wind, loosened 
the sail a bit, and suddenly it fluttered 
impotently. The boat slowed and stopped 
in about 50 yards. 

Out again, push, and hop in. Off I 
sailed crosswind at an even faster clip 
than before. The shore was coming closer, 
so I turned in what I considered a pretty 
big circle. It wasn’t big enough, I guess, 
because halfway around I suddenly found 
myself lifting heavenward as one runner 
left the ice. Teetering on the borderline 
of disaster, I tried to remember proce- 
dure. Should I throw myself free or stay 
with the boat? Steering upwind, I knew, 

Continued 
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It’s a type of midwinter madness that is physically exhaustin; 


was the right maneuver, but somehow I 
couldn’t bring it around. So I dropped 
the line, loosening the sail. 

Instantly the boat dropped to the ice, 
landing with a body-shattering thump, 
the runner plank bending like a giant 
leaf spring—as it was designed to do. 
The ice beneath me cracked ominously. 
Far off, on shore, I spotted my instructor, 
Homer Sieder, a 60-year-old mechanical 
engineer known as “Mr. Iceboat” be- 
cause of his habit of winning every race 
he enters. I hurried back toward him. 

Getting into iceboating. Later, when 
we got into a warm place, Homer told me 
about his 39 years in iceboating and the 
best way a beginner can break in. 

“If you want to get started right,” he 
said, “don’t try to design your own boat. 
Go to where iceboats are sailing. Hang 
around and get to know the people—try 
to get some rides. Then you'll begin to 
know what kind of iceboat is best for you, 
and won’t wind up wasting several hun- 
dred dollars on a boat that doesn’t suit 
you.” 

Essentially, a modern iceboat looks like 
a T-square with a skinny cockpit—more 
like a bandylegged mosquito than a boat. 
The most popular craft is the one-man 
DN60—named for the Detroit News for 
which it was originally designed and its 
60-square-foot sail area. It’s small (12 
by eight feet) and light (150 pounds). 
It’s inexpensive—$400 when you build it 
yourself from a kit and $750 complete. 
You can buy professional plans for as 
little as $5. 

Most experienced hands like the larger 
racing “skeeter,’” a one- or two-seater 
that averages 22 feet in length with a 
16- to 20-foot runner plank. These models 


Parking-brake device below picks front runner off 
the ice to keep boat from taking off when stopped. 


weigh about 500 pounds and cost from 
$1,000 to $2,500, and up. 

Recently, there’s been interest in re- 
building some of the mammoth rear- 
steering iceboats that were racing on the 
Hudson River around the turn of the 
century, just before icebreakers began 
chopping paths for winter river traffic. 
Boats like the 68-foot Icicle, built by 
John E. Roosevelt, who was FDR’s un- 
cle, carried 1,070 feet of sail. Another 
famous iceboat was the Colonel Hard- 
shaw, which hauled 27 passengers. 


Today most iceboaters stick to the tiny, 


slick, one- or two-man varieties of new 
design and materials, like most of the ice- 
boats on Greenwood Lake. 

The lighter models have one big ad- 
vantage over the old behemoths. They’re 
easy to break down for toting on car tops 
or trailers. In iceboat country, on most 
Friday nights, you’ll see scores of hard- 
water sailors driving with their boats 


lashed to their vehicles, on their way to 


enter Saturday and Sunday regattas. 
Design is critical. Though iceboats look 
deceptively simple, Sieder pointed out 
that their design is carefully engineered. 
Dacron and nylon sails are extra heavy, 
almost like cardboard, to withstand pres- 
sures that would quickly rip summer-sail- 


ing fabrics from the mast. When a sharp | 


blast of wind strikes a sailboat, the craft 
simply heels over more. But though an 
iceboat may hike one runner off the ice, 
it has a built-in tendency to stand and 
take it. 


The three runners of heat-hardened | 


spring steel are filed and honed to razor- 
sharp Vs—unlike concave or flat-bottomed 
ice skates—to resist sidewise slippage. Af- 


ter each day of racing, you remove the | 


Iceboat’s beautifully polished runner slices a sliver | 


} 


icomfortable, and hazardous 


runners from the boat and sharpen them 
—a job that takes anywhere from an hour 
to all night, depending on how badly the 
blades are nicked. 

Iceboating differs in a number of ways 
from summer sailing. Although many 
hardwater sailors enjoy “softwater” sail- 
ing during the summer, they’re really 
dreaming of winter. The biggest appeal 
is speed. An iceboat goes roughly five 
times the speed of a sailboat and your 
reactions must be that much quicker. 
“In summer, decisions can be made min- 
utes ahead of time,” says Homer. “Not 
with iceboats. Decisions must be made 
instantly. A blink of an eye at the wrong 
time can lead to a spill or a pile-up. I 
know; I’ve had my share.” 

Ready for emergencies. “And you’re not 
a real hardwater sailor until you’ve been 
dunked,” Homer says. “Depending on 
conditions, usually several people go 
through the i ice on this lake every year. Ps 
I noticed rescue equipment in a nearby 
corner. Rope, planks, a ladder, and an 
ambulance sled. Reassured, I got ready 
to take another spin around the lake. 

I pushed off again, then climbed in and 
sat back, almost flat—trying to hide from 
the piercing wind. My face was swathed 
by a canvas mask that looks like the face- 
piece of an armor suit. You can really 
see your breath icing up on it. The steer- 
ing runner out in front slithered over the 
frozen lake, sending more silvery slivers 
of ice drilling through the mask. A sud- 
den gust of wind snapped the sail with a 
thwump, tipping the boat about six feet 
into the air. Then it settled down again 
and I held her steady in sheer exhilara- 
tion as she whizzed along at 40... 60 

. . 80 m.p.h. 

I found myself thinking that iceboating 
is no more dangerous than driving a mov- 
ing van down a frozen hill at 80 m.p.h. 
with no brakes, and with the windshield 
flying apart. 

But another puff of wind pushed me 
faster, and suddenly I found myself grin- 
ning (nearly cracking my frozen cheeks) 
and wishing for a gale to gain even more 
speed. And then I realized that I was 
actually liking this nonsense. I didn’t 
even care that my tears had frozen my 
face mask solid. 


Reporter Gannon starts off his one-man iceboat by 
giving it a running push—to gain initial speed that 
is then accelerated by the wind behind him. 
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~ BOAT SPEED: 24 M.P.H. 


An iceboat goes faster than the wind because it 
makes its own wind. If this sounds a little like 
lifting yourself by your own bootstraps, study the 
diagram above. As the boat moves ahead, there 
is relative motion of air past its sails due to its for- 
ward speed. When this combines with the motion 
of the actual wind, the result is an apparent wind 
of greater velocity than either. Thus the faster the 
boat goes, the higher the apparent wind velocity 
and the greater the force pushing it due to the air- 
foil action of the iceboat’s sail. It’s that simple. 
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PERSONAL-USE REPORT: 


GRAVELY’S 50th 
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A new compact tractor, the Gravely 424, 
is now being introduced by the Gravely 
Tractor Division, Studebaker Corp. In de- 
veloping the 424, Gravely engineers drew 
upon the company’s 50 years of experience 
in making home tractors and attachments. 

What could you, as a user, expect from 
such a tractor? To find out, E. F. Lindsley 
gave one of the first models a rigorous work- 
out at his home in Wisconsin. 

The basic 424 is priced at about $923 
for the standard, $966 for the deluxe ver- 
sion. The underslung 50-inch rotary mower 
costs $231, the 40-inch front-mounted one 
$208. For a rotary plow you pay $106. 
(Your local prices may vary slightly as a 
result of freight differentials.) If these prices 
startle you, remember the company’s proud 
boast—that Gravely tractors are built for a 
lifetime. 

THE EDITORS 
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“A man’s machine,” says the 
author. “‘It pulls like a trained 
cow pony dogging down a steer” 


By E. F. LINDSLEY 
PS Outdoor Power Equipment Editor 


| 
Front-mounted cutter is one of a long line of useful | 
accessories available for the tractor. Cutter is| 
specially handy for working under low branches. 


Weight of 10-hp. engine is at rear, and model 424 
tractor is surefooted even on steep slopes. With the 


Sree 


underslung rotary cutter down, the new machine cuts 
a 50-inch swath of grass quickly and comfortably. 


ees 


Anniversary Tractor 


uts is the word for the Gravely 424 

tractor. Or, if you prefer, torque 
and traction, plus work power. My first 
impression of this trim-hooded new mod- 
el was that it looked light. I was wrong. 
The 424 pulls like a well-trained cow 
pony dogging down a roped steer. The 
engine is low and at the rear where the 


Rotary plow mounts ahead of tractor. Whirling like a 
posthole digger, it leaves a furrow as much as 11 
inches deep as you move along. Author found the go- 


power feeds directly to the planetary 
transmission and where the added weight 
over the drive axle can do the most good. 
The hood houses only the gas tank and 
12-volt battery. 

Statistics on the 424 don’t really tell 
the story. The 23-by-8.50-12 drive wheels 
put plenty of traction on the ground, and 

Continued 
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ing really brutal in weed patch, but the time-proven 
Gravely plow slogged through and made soil ready for 
seeding. Whirling blades handle thick turf easily. 
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Lift-up seat gives quick access to engine. Hood 
covers four-gallon fuel tank and a 12-volt battery. 


the special Gravely 10-horse, electric- 
start engine is quiet and responsive. It 
is, in fact, quieter than most air-cooled 
engines by a noticeable margin. Gravely 
claims high torque characteristics from 
this 24-cubic-inch power plant. Perfor- 
mance bears them out. 

Gravely points out the importance of a 
proper division of power between wheels 
and implement. ‘The tractor uses straight- 
through mechanical drive via_ splined 


lems. The rear axle is two-speed, and 
the planetary transmission, which can be 
shifted while moving without clutching 
(no clutch), gives power, speed, or what- 
ever you want in between. Forward, 
neutral, and reverse are controlled by a 
single lever. 

I admit to timidity on my first run. 
Actually, this is a good reaction to any 
unfamiliar tractor since sudden applica- 
tion of power may flip up the nose. It 
turned out that the 424 can’t be “looped.” 
Engine and drawbar position prevent the 
front end from rising dangerously high. 

Underslung mower. When I got the ' 
tractor, it was rigged with an underslung 
53-inch three-blade rotary mower deck. 
With the throttle about midpoint, I 
shoved the forward-reverse lever ahead 
and moved out. The planetary trans- 
mission went in smoothly. With a some- 
what critical attitude, I rolled the length 
of the rear forty and tried a tight corner. 
The 424 nipped it snugly and came 
around like a pylon racer. 

Coming back, I nudged the throttle a 
bit and looked back to see how the grass 
cutting was going. To my chagrin, Id 
forgotten to lower the cutter. 

Mindful of the fact that all yards are 
not as flat as patios, Gravely has pro- 


vided an unusually high 534-inch lift 
clearance for the underslung cutter deck. | 
Judicious use of the lift lever will pre- 


shafts and U joints from the gearbox to 
the implement, thus eliminating belts, 
tighteners, idlers, and associated prob- 


Author measures range of height adjustment that lift lever gives to 
three-blade underslung cutter. 


Grass-cutting height is set by adjust- | 
This | 


134 inches. 


i 
2 


Down, cutter crops grass at about 
Raised, cutter deck has clearance of over five inches. 


ing trailing wheels on cutter. 
control tends to be a little stiff. 
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Underslung cutter is mounted by first driving over 
it. The solid structure is too strong to be damaged 


vent you from scalping or getting “belly 
hung.” Mechanically, they get away with 
this because the cutters are U-jointed 
and. shaft-driven to the deck; there are 
no belts to get stretched or twisted on 
raising or lowering the deck. 

Adjustable wheels. Releasing the thumb 
latch on the lift lever dropped the deck 
so it rode on its two trailing wheels. The 
wheels are adjustable for height from 
the driver’s seat and the lift lever also 
has an adjustable ratchet stop. With the 
cutter down, the grass spewed out in a 
satisfactory stream and the full 50-inch 
cu was a joy to behold. 

After a few more runs I was getting 
the feel of the 424, but it was apparent I 
wasn’t making very good ground speed, 
even with the throttle open. With some 
misgiving I thrust the shift lever from 
first to second. ‘There was no clash, clunk, 
or scream of gears. The tractor simply 
kicked its heels and headed up the lawn 
at a happier pace. I shifted back to first, 
then into second again. Aha! It was ob- 
vious that the cutter blades kept whirling 
at high speed regardless of over-the- 
ground speed. This was good. Even at a 
careful creep in close cutting the blades 
would cut cleanly. 

Now for two acid tests. First, the side 
hill, a potentially hazardous ride on any 
tractor. 

The Lindsley house is built at road 
level and the back yard is level with the 
house for an area just about big enough 
for a badminton court. Then it slopes off 
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by this. For front cutter, shaft and U joints bring 
power forward to a gearbox on top of cutter deck. 


sharply. Standing at the top with a 
hand-push rotary Pm always afraid of 
my feet slipping under the blades. At the 
bottom it’s hard work to thrust the mow- 
er uphill. If I cut contourwise, the mow- 
er skitters sideways downhill. 

Gravely claims the 424, as a rider, 
would do what I couldn’t do with a 
hand-push walker. It did. I went around 
the hill on the contour using the high- 
side wheel brake to keep from sliding. 
The low center of gravity with the rear- 
down engine kept the tipping problem 
under control. With the least bit of com- 
mon sense anyone can cut hills safely. 

The secor.d real test. So far we’d been 
cutting lawn grass of average height. Up 
front in the side lot was a swath about 
30 feet wide that hadn’t been cut in 10 
years. It was too rough. Someone must 
have plowed it and let it go to pasture. 
If it could be cut at all it had to be a 
low-gear job. 

Dubiously, I yanked the control levers 
into low and raised the deck high. The 
tractor muscled ahead into the boon- 
docks. Heavy grass and weeds poured 
out the chute. From time to time horrible 
clatters and thuds came from under the 
cutter deck, but the tractor kept going. 
I stopped and found the machine had 
digested half a dozen rotted cedar posts 
and about 100 feet of wire mesh from an 
old farm fence that had tipped flat and 
lain concealed in the weeds. After drag- 
ging out the worst of the junk, I dropped 

Continued 
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Facts About the Gravely 424 


Engine: Gravely, 4-cycle air-cooled 10 hp. @ 
3,600 r.p.m. 


Bore & stroke: 314X27% in. 
Weight: 128 Ib. 
Oil capacity: 3 pints 


Main bearings: Antifriction ball bearings on 
both ends of crankshaft 


Crankshaft: Heat-treated ductile iron with 
integral counterweights 


Connecting rod: Aluminum alloy with large 
bearing area 


Piston: Low-expansion aluminum alloy 


Piston rings: Two compression and one oil 
control 


Valves: Forged steel-alloy intake; heat-resis- 
tant steel-alloy exhaust 


Exhaust-valve seat: Eatonite heat-treated in- 
sert 


Cylinder, head, crankcase: Metallurgically 
controlled; close-grained cylinder iron 


Fuel pump: Automotive, diaphragm type 
Air cleaner: Dry type 


Direction of rotation: Clockwise viewed from 
operator's position 


Transmission: Automotive’ type, 
cone-type clutches 


Starter: Battery, 12-volt, starter-generator 


Tires: Tubeless, lawn-and-garden tread; rear 
23x8.50-12; front 16x6.50-8 


Rear-axle bearings: Needle 
Front-wheel bearings: Ball 

Fuel capacity: 4 gal. 

Brake: Rear-wheel, pedal with lock 


Drives: Gear, universal joint, and splined steel 
shaft 


planetary 


the deck and finished off the area to lawn 
height. 

As with all machines, you must match 
the equipment to the job. On lots with 
no overhanging evergreens and no hedge- 
rows of tall weeds, the underslung cutter 
is ideal. An old pro yardman, however, 
had surveyed my land and expressed the 
view that I'd like the front-mounted ro- 
tary mower better. I decided to find out. 

To convert, you simply disconnect the 
U-joint drive to the underslung deck with 
a twist and a tug, flip the spring-loaded 
latches to drop the deck, and drive off. 
To mount the Commercial-40 front cut- 
ter, I connected the front universal drive, 
and took off. 

This front cutter was truly a fine deal. 
First, I could see the hummocks and 
rough spots ahead and operate the deck 
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lift to just top them. Visibility was bet- 
ter than with the underslung unit. More- 
over, I could nudge the cutter up under 
the overhanging evergreen boughs. Small 
saplings, weeds, and an occasional shrew’s 
nest went flying. I decided to try more 
rough stuff and plowed confidently into 
some two-foot weeds at the roadside. 

Fools rush in. This was a mistake. You 
should walk the route first. I ran slam- 
bang into a four-inch cast-iron pipe ex- 
tension marking the location of an under- 
ground gas-company valve. After a panic 


shutdown, I peered under the cutting . 


deck. There was no evidence of damage ex- 
cept a modest nick in one blade. I checked 
the gear drive, cranked up, and went on 
cutting—after exploring the weeds. 

There are some dandy attachments for 
the 424 that I didn’t have. Among these 
is a 30-inch rotary mower made especial- 
ly for tearing into canebrake and small 
saplings; also an 18-inch circular saw 
and 42-inch snow-plow and dozer blade. 
The list goes on with such items as a 38- 
inch power brush, a 22-gallon sprayer, a 
lawn aerator, a lawn roller, a five-foot 
seeder-spreader, a half-ton cart, and a 
38-inch snowblower. 

I enthusiastically exclaimed that “a 
man could handle a small truck garden 
and lawn just with a 424.” My wife gave 
me a wry look on this. Wed tried to 
handle just the family garden plowing 
job with the usual tillers and the result 
always left a bit to be desired. 

But Gravely has something different— 
a rugged rotary plow. It reminds you 
more of a posthole digger than a con- 
ventional plow or tiller. It rotates as you 
move along the furrow. 

I hooked it on. The U joints and 
splined shaft mated into the gear head, 


and the unit latched on the front of the | 


tractor. It was too late in the season to 
plow the garden but I had a long-stand- 
ing landscaping job, consisting of a weed- 
ed-over pit that needed cleaning up. 

With the power take-off engaged, the 


blades whirled in a businesslike manner. 


The nose dropped as I eased forward 
over the edge of the pit, and I lowered the 
implement into a jungle of turf that 
hadn’t been disturbed in 15 years. The 
424 crept forward and the dirt began to 
fly. This was where the individual wheel 

[Continued on page 199] 


| Shop Talk 


By ROBERT P. STEVENSON 


You need only one hand to lock and unlock new clamping tool 

The Channellock company has something good going in its new 
Griplock. Last month we suggested this new tool ($4.90) as a useful 
Christmas present. It’s worth returning to now for a closer look. 
Don’t mistake it for just another of the various locking pliers that 
have been around since World War II. This tool is different. Pick it 
up and you'll see right away that it has no screw adjustment. Holding 
it in one hand, you pull back on the patented jaw operator (1) to 
open the jaws wide. You then place it on the work, release the jaw 
operator, and lock it on the work (2) by squeezing the handle. When 
you’ve finished the job, press the release lever (3) and pull back on 
the jaw operator. The jaws come free from the work. You can de- 
crease or increase jaw tension by moving a slide (arrow, center draw- 
ing) forward or back. For clamping copper tubing you’d probably 
want minimum tension. For welding two pieces of metal, maximum 
tension would be desirable. The 10” tool comes in a choice of straight- 
jaw or curved-jaw styles. 


New booklets for your home-improvement library 


Need a new electrical outlet, or switch, in your home? Want to try 
the job yourself? I don’t know of a better guide than the 50-cent 
“Simplified Electric Wiring Handbook” available from Sears, Roebuck 
in a revised and enlarged edition. 

If you’re thinking of a new asphalt roof, you can get an informative 
book, “The Low-Down on Roofs,” by sending a quarter to the 3M Co., 
Box 3500, St. Paul, Minn. 55101 ... If you need more living space in 
your home, you may be able to use one of five detailed plans included 
in “We Need More Room,” a 16-page full-color booklet available for a 
quarter from Western Wood Products Assn., Portland, Ore. 97205. 


A random collection of items of considerable interest 

A new candle-shaped light bulb available from Sylvania flickers like 
a candle, too... AC offers a special spark plug for easier cold-weather 
starting of snowblowers . .. BernzOmatic is now crimping a metal 
tear-strip cap on each propane cylinder to assure you that the cylinder 
hasn’t been tampered with or partly emptied (perhaps in a demonstra- 
tion) before it reaches you ... A transparent vinyl coating is being 
baked on the handles of adjustable wrenches produced by Diamond 
Tool and Horseshoe Co., Duluth, Minn. . . . Why not carry a red 
| house key so you can spot it quickly on your ring? Or a blue, green, 
or orange one? Cole National Corp., 5777 Grant Ave., Cleveland, Ohio 
44105, is now marketing key blanks in these colors . .. Want a quality 
handsaw? H. K. Porter Co. has a beauty. It’s a 26” Disston refined 
stainless-steel saw in eight or 10 points. Price: $13.95 ... When Arm- 
strong Cork introduced its Weatheron outdoor tile a year and a half 
ago, specs called for a i” open joint between the tiles to allow for 
possible expansion and contraction. The company now says this spac- 
‘ing isn’t necessary. You can butt the tiles if you wish... Will your 
next home have a three-car garage? A recent Owens-Corning survey 
reveals that four out of 10 Californians consider space for three cars a 
(must in a new home, even at a $600 premium. 


—————— —— 
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2 ONE-EVENING Quickies 


ae PROJECTS 


PARQUET FLOOR - 
TILE "a 


ARTIST'S-PALETTE SANDWICH BOARD 


An oak parquet-floor tile makes an 
attractive sandwich board when cut in 
the shape of an artist’s palette. Drill 
the finger hole before cutting the out- 
line with a saber saw. Provide scratch- 


STAY-IN-VIEW CARD FILE 


The slanted front and back of this 
card file keeps cards from flipping over 
—and holds the selected card in view. A 
removable partition provides storage for 
blank cards, or can be removed if ad- 
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free “feet” with rubber-headed tacks un- 
derneath. If the tile is prefinished, sand 
it down to the wood before putting the 
board into use. Rub with hot salad oil 
to complete the job.—Victor H. Lamoy. 


ditional file space is needed. This box 
is built to hold standard 3”-by-5” cards, 
but size can be changed to suit. Use 14” 
stock for sides and bottom, 4%” mate- 
rial for the rest.—Robert S. Tupper. 


— —— 


= greater versatility in saber saws po ™ 
these days. Two manufacturers have just 
released new models with variable-speed 
control. This means you can choose the 
speed to fit the job—slow for plunge cuts and 
for steel, fast for aluminum, brass, copper, 
and wood. Stanley’s Job/Master 80-457 
(above) has a speed range of 0-3,000 strokes 
per minute. Just flick on the switch with 
your thumb and rotate the dial forward to 
increase, or backward to decrease, the cutting 
speed. The package (including wood- and 
metal-cutting blades) is $47.50. Wen’s model 
521 (right) will cut through six-by-six stock 
at 90 degrees and four-by-fours at 45 degrees. 
The speed—0-2,800 strokes per minute—is 
thumb-controlled; you increase pressure for ~~ 
.more speed, ease up for less. The extra-large | | 
shoe is adjustable forward for plunge cuts 
and back for flush or corner cutting. Saw 
plus seven blades (below) sells for $34.95. 
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UNIMAT Offers 


By HARRY WALTON 


Entirely new in design, the circular saw 
and combination jigsaw-saber saw now 
offered as Unimat attachments have some 
worthwhile features—and a few faults. 
The jigsaw ($19.90 with 12 assorted 


Good points: Locking miter gauge in either of two 
positions is easy with hefty screws provided (below, 


blades) is now mounted on the quill 
(spindle housing) instead of on the lathe 
ways. Installation takes only 45 seconds. 
Placement of blade chuck and overarm 
now let you feed work from in front of the 
lathe, instead of from an awkward stance 
over the tailstock end (as with the previ- 
ous jigsaw). 


left). Circular-saw blades run true because arbor is 
turned down a few thousandths on user's machine. 
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A sturdy rectangular table that meas- 
ures almost 6” by 8” has replaced the 
circular one, and the overarm throat still 
permits cutting to the center of a 16” 
circle as before. 

Saber-saw conversion. By removing 
two Allen-head screws, you can take the 
overarm off and use standard saber-saw 


Blade drawbacks: Circular-saw guard (left) leaves 
too much blade exposed. Jigsaw blade is hidden 


blades to cut any size work maneuver- 
able on the table. Unimat’s 11 drive- 
belt positions offer the right speed choice 
for cutting wood, plastics, and metals— 
cleanly and quickly. 

Surprisingly, the jigsaw blades are not 
tensioned. The rugged overarm has no 
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completely when hold-down is lowered to work. 
Painted stripe on collar is excellent cutting guide. 
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Roller painting is faster and neater when paint is pressure-fed 
into the roller core, eliminating the paint tray. The gallon 
can in which you buy the paint serves as the supply reservoir. 
Three clamps lock metal plates on top and bottom of the 
can, and a safety valve prevents excessive air pressure inside. 
Though a part of Sprayit’s new Pressure-Flow kit, including 
compressor and spray head, the roller sells separately for 
$19.95 and will work with most compressors having a 20-50 
p.s.1. output. The complete kit is $54.95. Thomas Industries, 
207 E. Broadway, Louisville, Ky. 40202, is the maker. 
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Twist the collar behind the chuck and thi Your drill sharpens its own bits with this - 
variable-speed 34” drill converts to a posi- attachment. The holder positions any di- | 
tive-clutch screwdriver. It’s Black and Deck- ameter bit up to 4” at the proper angle for 
er’s Scru-Drill, available at $69 from dealers sharpening against the 3” aluminum-oxide 
handling their industrial line. The trigger grinding wheel. The unit fits all drills and 
gives you a 0-1,000-r.p.m. range. The top comes with an adjustable tool rest for chisels 
hump is a toggle-type reversing switch that and knives. It’s $2.98 from Arco Tools, 421 
speeds removal of screws or nuts. W. 203 St., NYC 10034. 
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DOWEL GAUGE 


PROTRACTOR 


MARKING GAUGE 
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SQUARE 


One measuring tool now does the job of a 
combination square, protractor, compass, and 
a handful of gauges. Holes and tapered slots 
let you check sizes of dowels, screws, and 
nails on the job, and a length gauge gives 
you the penny designation of common nails. 
Double bubble lets you level and plumb. 
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The removable 12” blade is pierced at 1% 
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intervals for use as both a marking gauge 
and (above, left) a compass, using the self- 
storing scriber as a pivot pin in the hole 
marked 0. Fully extended, the blade plus 
the 4” body gives you the 16” o.c. measure 
for studs, or you can set it 184” less for inside 
spacing (above). Stanley Tools dubs it the 


All-N-One and prices it at $4.98. Continued 
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What’s new in tools 
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Nut-driver set speeds up adjustment of slotted 
screw-locknut combinations found in electri- 
cal units such as rheostats. Just insert an 
8” screwdriver blade through both the handle 
and the hollow nut-driver shaft. Set includes 
eight quick-change shafts with hex openings 
from 346” to %6”. Around $9 from Xcelite, 
Orchard Park, N.Y. 14127. 


1 r el aah a I mamn pamyati aep iaaa fier SES aE E 


E g 


Scissor-type dial gauge gives quick, accurate 
measurement of internal contours, includ- 
ing offsets and grooves. Called the Intertest, 
it features direct readings in thousandths of 
an inch in 12 models—the smallest with a 
range from .2” to .6”, the largest from 4” to 
4.8”. Prices range from $68 to $80. The Dyer 
Co., Box 4, Oberlin, Ohio 44074. 


an 


Faster, safer stud driving is claimed for this 
low-velocity ejector model by Remington 
Arms. The enclosed piston that pushes the 
fastener into the work eliminates possibility 
of overpenetration or ricochet. It’s designed 
to handle medium-duty .22-caliber power 
loads to drive headed pins or threaded studs 
up to 3” in length. 


TO REMOVE SECTION, run your 
thumb firmly along center fold. 
Then open magazine wide at this 
page, rest it on table, and pull out 
the sheets gently, one at a time. 


Pencil-style soldering iron from Weller oper- 
ates from any 12-volt battery, or 12-14-volt 
AC/DC power supply. Model TCP-12 comes 
with a 700-degree *4,” screwdriver tip; tips 
of other shapes and temperature ranges are 
available, and there’s a 24-283wolt model, too. 
The tool includes Weller’s “temperature 
control” to minimize battery drain. 
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New Types 
of Drainage 
Systems 


Pull-out 


Save-it § 
SECTION. 


HOME-PLUMBING 
KNOW-HOW | 


Now cast-iron pipe has 
nts 


By LOYD WEAVER and GEORGE DANIELS 


T wo standard drainage systems, until 
recently, accounted for nearly all home- 
drain installations. We covered both— 
cast-iron soil pipe with lead-and-oakum- 
filled hub joints, and hard-drawn copper 
tubing with sweated joints—in this series 
in September. 

But these don’t exhaust your choice of 
materials or joint systems. In fact, most 
newer systems make for an easier do-it- 
yourself job. They include: 

@ Rubber gaskets and couplings that 
do away with molten lead when joining 
cast-iron pipe. 

è Plastic pipe and fittings that you 
“glue” together. 

@ Fiber sections you drive together 
with a hammer. 

è Vitrified-clay sewer pipe with rubber 
molded onto spigot and hub. 

è Rubber-sealed couplings for asbes- 
tos-cement sewer pipe. 

Before settling on one of these, check 
which materials and systems are accept- 
ed by your local plumbing code. If you 
live in a no-code area, factors influencing 
your choice will include price, adaptabil- 
ity to future repairs, soil conditions, 
space, the structural rigidity of your 
house, and your own mechanical abilities. 

Neoprene gaskets. ‘These utilize the 
same bell-and-spigot design of cast-iron 
soil pipe as the old lead-and-oakum-joint 
system. Some codes permit a gasket sys- 
tem above ground only; others accept it 
unconditionally. A special tool (or pry- 
bar leverage, or driving) is required to 
seat the pipe through the gasket. A par- 

Continued 
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NEOPRENE 
GASKET 


| DOUBLE SEAL 


CAST-IRON’ 
SOIL PIPE 


Inner gasket for bell-and-spigot pipe 


Gasket must seat in bell (hub) so only retaining ring 
extends. To insert larger sizes, squeeze as shown 
(upper left). Then lubricate inner seals and insert 
spigot of fitting or next pipe length until seated 
in bell (cross section). Ty-Tool makes this easy. 


Sleeve gasket for No-hub pipe 


To assemble, place sleeve on end of right-hand pipe, 
insert other pipe (or fitting) through shield, butt 
both ends against sleeve’s center ridge, slip shield 
over sleeve, and tighten clamps. Principle is similar 
to that of Calder coupling, shown in later photo. 


NO-HUB CAST- 
IRON PIPE 
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NEOPRENE SLEEN 


Se 
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Asbestos-cement sewer pipe has rubber-sealed joints 


RUBBER 
SEAL RING 


Coupling or fitting has machined ring grooves, 
shown in cutaway at right. Pipe ends come tapered 
with double step-down. After rubber rings are in- 


ticular advantage of the gasket over lead- 
oakum joints is that it can be installed 
when piping is in any position—even 
under water. 

No-hub cast-iron soil pipe. An even new- 
er development, this pipe and its fittings 
are simply butted together and sealed 
with a neoprene sleeve held in place by 
stainless-steel clamps. The 2” and 3” 
sizes fit in a standard two-by-four parti- 
tion. There’s also a 4” size. No special 
tools are required for assembly, although 
a cast-iron No-hub torque wrench, avail- 
able for about $6, assures proper tight- 
ness. Working advantages are the pipe’s 
smaller diameter, ease of installation, 
and lack of waste material—since all cut- 
off pieces can be used. 

Because the joints are flexible, any cast- 
iron installation using a gasket requires 
more supports and braces to keep it in 
alignment. 

Lead waste piping. This system is still 
required by many plumbing codes where 
there is possibility of building movement 
or vibration. It is most frequently used 
as a connector between a fixture and its 
waste stack. Major connections (such as 
“lead bends” for joining toilets to soil 
lines) are available in ready-made form. 
But if one of these won’t fit, the lead pipe 
must be cut to the proper length and 
joined to a brass end-adaptor or ferrule 
by “lead wiping.” This is accomplished 


by pouring molten solder over the pre- ` 


pared joint until the material has exactly 
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CENTERING RING 
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SEAL RINGS 


LUBRICATE END 


serted in grooves (left), pipe end is lubricated anc 
shoved home to seat against centering ring. Thi 
seal rings seat against each pipe’s center shoulder 


the right temperature and buildup of 
solder. The solder is then immediately 
formed into an egg-shaped joint by hand, 
using a wiping cloth. This is an ancient 
art of the plumbing trade and is best 
entrusted to a professional. 

You can either call a plumber to the job 
or give him exact measurements so that he 
can do the job in his shop. If you pre- 
fer to do it yourself, try it first on a 
sample piece, using a cloth pad thick 
enough to prevent burned hands. 

The Durham drainage system. This con- 
sists of ordinary, threaded, galvanized- 
steel pipe and Durham, or drainage, fit- 
tings. These are of cast iron, tapped for 
threaded pipe, with a recessed shoulder 
inside the fitting for the pipe to butt 
against. This design gives a smooth in- 
terior without the end of the pipe acting 


as a ledge to catch waste material and re- | 


tard flow. Malleable fittings such as are 
used for water pipe should never be used 
for a drain line. They’re more expensive, 
anyway, than proper drainage fittings. 
With this system, the major difficulty 
for anyone not familiar with drainage 
fittings is measurement. All 90-degree 


Durham fittings have an angle slightly . 


over 90 degrees so that when a vertical 
and a horizontal waste line are joined 
together, the horizontal pipe will have a 
pitch or fall of 44” per horizontal foot 
when the vertical line is plumb. This 
pitch must be allowed for when you’re 
making measurements. 
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STAINLESS-STEEL CLAMPS STOP FLANGE 


PLAIN-END PIPE 


Caider coupling is a vulcanized rubber sleeve se- 
tured with steel clamps for tight, flexible, root- 


proof joint (without sealant) between cut ends of 
pipe. Built-in stop ring makes it self-centering. 


Galvanized pipe up to 2” size can be 
threaded with ordinary pipe dies. If you 
are using larger pipes, have the pipe cut 
and threaded to your specifications, or 
go to cast iron or copper. 

ABS-DWV plastic pipe and fittings. The 
initials stand for acrylomitrile-butadiene- 
styrene for drain-waste-vent application, 
a rigid thermoplastic material that joins 
together by solvent welding, as shown 
below, at right. The term “solvent weld- 
ing” comes from the fact that the pipe 
and fitting are dissolved by the cement, 
then fuse together into a seamless piece. 
Plastic pipe is lightweight and easy to 
handle, but the “set” is rapid and re- 
quires the installer to point the fitting in 
exactly the direction he wants it when the 
joint is made. 

Plastic pipe is cut with a fine-tooth 
hacksaw or pipe cutter. Manufacturers 
recommend that long horizontal runs be 
snaked from side to side in the ditch to 
permit expansion or contraction without 
breaking a connection. In the sewer size 
(4” diameter) there’s a telescoping ex- 
pansion coupling with an internal neo- 
prene gasket that can be used, instead. 

For sewer piping outside of the build- 
ing—to the city sewer or the septic tank— 
there is an even wider variety of materi- 
als. Any of the drainage-waste-vent ma- 
terials already mentioned could be used 
for sewers (if approved by local code) 
but the systems from here on are de- 
signed exclusively for sewer use. 


Whatever your choice of material or 
joint system, certain procedures must be 
followed in laying a sewer line. Digging 
the ditch is the hardest part—not only by 
sweat measure, but because you must 
keep checking the “fall” or grade of the 
ditch bottom. A 14” fall per running foot 
is ideal, but it can’t be under 1%” per 
foot. The easiest way to check is with a 
two-by-four, set on edge along the bot- 
tom of the ditch, with a level placed on 
top of it. 

After laying your sewer line in the 
ditch, you must again check the fall by 
placing the level on the pipe itself. Where 
rigid joints are involved (as in some of the 
following systems) it’s important to cor- 
rect the fall before cementing the joints. 

Concrete sewer pipe. Like cast-iron 
soil pipe, this pipe has a bell-and-spigot 
design. The fittings are also of concrete. 
Joints are made of mortar composed of 
one part cement and two parts sand, with 
just enough water to make the mixture 
workable by hand. 

You prepare the joint by inserting one 
round of oakum (jute) to hold the pipe 
centered in the hub and to keep mortar 
out of the pipe. Jam this in with a yarn- 
ing iron. Then, fill the joint by starting 
at the bottom, forcing mortar into the 
hub as you draw your hands around the 
pipe. Finish with a small pointed trow- 
el, tapering the mortar from the diame- 

Continued 


Plastic pipe has solvent- 
welded joints 


After deburring cut ends with a file, wipe 
and apply plastic cement to both outside of 
pipe and inside of coupling or fitting. Slip 
latter on with twisting action, to spread 
cement thoroughly. Wipe off excess cement. 
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Bituminized fiber pipe has 
simple drive joints 


> 


Coupling is driven into place with blows 
of hammer on a wood block, as shown. 
Next length of pipe is then inserted and 
driven home. Tapering tool is needed to 
put a bevel on cut ends. Use sharp knife 
to remove any burred edges from pipe. 


ter of the hub down to that of the insert- 
ed pipe, to form a bevel. Joints may also 
be filled with a hot-poured compound 
(ask your plumbing supplier about this). 

Vitrified-clay sewer pipe. Although of 
the same design as concrete sewer pipe, 
clay pipe is more resistant to corrosive 
waste materials, has a smoother interior, 
and is less porous. Cement joints are 
made in the same manner as joints in 
concrete sewer pipe. 

Then there’s vitrified-clay sewer pipe 
with factory-made compression joints. 
Neoprene is molded onto the spigot and 
inside the hub. No tools are needed for 
this kind of plumbing. You lubricate 
both surfaces, hold the units in position 
and push them together. If you need 
more pressure, you drive the blade of a 
shovel into the ditch, tight against the 
free end of the pipe, and lean against it 
for leverage. This joint system gives a 
leakproof connection with flexibility. 
Slight movements of the pipe will not 
cause leakage. 

Clay pipe can be cut with a rented cut- 
ter, or you can use a hammer and cold 
chisel, working around the pipe until it 
parts. Place a support under the pipe at 
the cutting point and hold the pipe down 
with your knee to stop vibration. 
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Asbestos-cement sewer pipe. You join 
this pipe with sleeve couplings of the 
same material, sealed with rubber rings. 
Fittings are of asbestos cement, too, of 
course. The pipe for residential installa- 
tion (4” i.d.) comes in 5’ or 10’ lengths, 
machined on each end. It can be cut 
with a pipe cutter or a portable circular 
saw with abrasive blade, or by hammer- 
ing with a sharp chisel. Where cuts are 
necessary, you can buy a pipe machined 


| full length to fit into couplings. 


Bituminized-fiber pipe. This is a pipe 
with tapered ends, and it is fastened to- 
gether with couplings of the same compo- 
sition to produce a “drive joint.” Before 
hammering the pipe or fitting into place, 
make certain that it is in proper align- 
ment; adjustment can’t be made after 
driving. Fittings are available of the 
same material and of cast iron, both with 
the same type of connection. Fiber pipe 
can be cut with a handsaw; use kerosene 
to clean the teeth afterward. 

Sewer line repairs. A truck or heavy 
car driven over your lawn can crush a 
shallow-laid section of vitrified-clay pipe, 
or break a cemented joint. Traditionally, 
repairs involved intricate fittings and ce- 
ment work. They’re much easier with the 
new joint systems. 

Today (where codes permit), dam- 
aged sections are simply removed from 
the line and the adjacent ends cut off 
square. With vitrified clay, this can be 
done by carefully chipping a groove 
around the pipe with a hammer and cold 
chisel, gradually working deeper until 
the end breaks off. If the trench space is 
large enough, you can use a portable cir- 
cular saw with an abrasive masonry 
blade. Take successive shallow cuts of 
about 14” until final cut-off, but it’s a good 
idea to keep out of line with the blade in 
case it shatters. 

With these cut pipe ends squared off, 
the replacement section is trimmed to fit 
the gap snugly and spliced into the line 
with a connecting sleeve, such as a Cald- .” 
er coupling. 

Many codes permit the replacement 
section to be rigid plastic. If it must be 
vitrified clay, these can be assembled and 
cemented in advance, then coupled into 
the line as a unit, after the cement joints 
have set. Be certain to retain the proper 
fall. 


How to Add 
a Typewriter 
Table to 
a Desk 


By W. B. SILL 


Sea 


A typewriter can be kept out 
of the way, ready for instant 
use, with this table that swings 
into the desk knee space. The 
table top is attached to a closet 
pole that turns 180 degrees in 
desk-mounted supports. A 


es 


spring-loaded catch, mounted SUPPORTS OF |" STOCK DONEO TO DESK 
on the desk back panel, holds 112" CLOSET POLE 
table and typewriter securely, PARTIALLY 2!’ #10 r 
upside down, in the storage * ig OUT SCREWS _ MOLDING 
position. < — 
The table can be custom- ) — va" HAR ane ) 
“tie BF as ge y pewien n . 34" PLYWOOD _ ee | 
ut the desk must have at leas CLIP (2) =Ñ ~ p il 
24” knee space. It’s shown with TO HOLD LEG Sa 0 
- a portable here, but it works for LIGHT ee 
heavy models, too. a an y 


Secure the typewriter to the 
table with 1144” +8 bolts in the 
typewriter supports. Add two 

pieces of hardwood to prevent 
the carriage from sliding when 
the table is swung down. Attach 
the fixed arm with an L bracket, 
| pivoting arm with a brass screw. 


Holder prevents carriage movement when table is Spring-loaded catch (lower left in sketch) is mounted 
(down. Recessed head (photo nll fits knob. on desk back iain it nt table when stored. 


i 


THE MOTOR: 14-horsepower 


reversible, variable speed 


Control panel at aft end has on-off knob that lets button. Switch to the left activates remote-control 
you dial any r.p.m. from 500 to 5,000, with full unit that plugs into socket at right and lets you take] 
torque at all speeds. Below knob is overload reset full dial control to the job ($9.49 extra). 
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One-Motor Shop 


Working with a new motor, 
PS has solved the problems 
that made this economy 
impractical—up till now 


By R. J. De CRISTOFORO 


The idea of a one-motor shop has been 
around since power tools were invented, 
and the concept has always been perfectly 
logical. You can use only one tool at a 
time, so why invest in an individual pow- 
erhouse for each when one motor could 
run them all? In practice, however, this 
workshop economy is hampered by motor 
limitations and by discouraging, time- 
consuming changeovers. There will al- 
ways be a certain amount of inconveni- 
ence, even with an “ideal” system, since 
you do have to move that motor. 

If, however, you start with a power 
source that greatly minimizes the need 
for step pulleys or intermediate multi- 
speed accessories, and if you have a uni- 
versal motor-mount system that reduces 
the change-time factor to seconds, then 
you can face the prospect of a one-motor 
shop with a good deal more confidence. 

Actually, using a single motor for the 
whole shop is carrying the idea to an 
extreme. There are lesser degrees of utili- 
zation that make just as much sense, espe- 
cially when you consider which tools can 
be operated most efficiently by a variable- 
speed motor. The drill press is certainly 
one, and if you buy the motor for that 
tool, why not make it available for the 
jigsaw ... and the lathe .. . and even 
the bandsaw? The saving is especially 
welcome when you consider that a vari- 
able-speed motor will cost you about 
twice as much as a conventional one. 

The motor. I used the Craftsman 
(Sears, Roebuck) 14-hp, reversible, vari- 
able-speed, series-type motor, which op- 


Continued 


tension. 


Pulleys in horizontal plane 
use motor weight to provide 
belt tension. Possible ap- 
plications: jigsaw, lathe, 
grinder, polishing head, or 
bench-mounted table saw. 


Pulleys in vertical plane also 
use motor weight for belt 
Possible applica- 
tions: bandsaw, lathe, disk 
sander, jointer, or table saw 
—motor mounted beneath. 


Motor in vertical position 
uses device (see bottom of 
page 159) for belt tension. 
Possible applications: drill 
press (shown below), shap- 
er, lapidary wheel. 


erates at 115 volts, 60 cycles, and provides 
speeds between 500 and 5,000 r.p.m. 
Power development is actually more than 
the rated 14 hp., and a solid-state cir- 
cuitry (silicon-controlled rectifier) gets 
full torque from the motor at all speeds. 
The dial you use to change speeds is also 
an on-off switch; you’ll find it on a con- 
trol panel at the aft end of the motor, 
together with a manually reset thermal 
overload protector, a slide switch for nor- 
mal or remote control, and a receptacle 
into which you can plug a remote-con- 
trol device or a foot switch, both avail- 
able as accessories. Incidentally, these 
remote units take care of any inconve- 
nience that may arise from having the 
controls at the opposite end from the 
driven shaft. 

The reversing switch. Between the elec- 
tronics casing and the motor casing is a 
lever for selecting direction of rotation. 
This, too, is an on-off switch—a good idea 
since it lets you start or stop the motor 
without changing your speed setting. 

Included in the $77.99 catalogue price 
is a fairly standard, bolt-attached mount- 
ing plate that connects to a tool in the 
conventional four-bolt manner. It’s per- 
fectly adequate for mounting the motor 
permanently. But if you want to move 
the motor from tool to tool without doing 
and redoing four bolts and fussing with 
alignment, you must think in terms of a 
universal-type mount that will permit 
quick changes without wrenches or screw- 
drivers. 

The mounting system. Basically, the 
system consists of two parts: a motor 
mount and a tool mount. The motor 
mount, together with the lock rod, stays 
with the motor—it bolts on in place of 
the regular baseplate. The tool mount 
attaches to whatever means is provided 
on the tool for securing a motor. You 
need one for each tool. This extra effort 
in making parts provides the quick-change 
convenience later on. 

The bolt holes in each tool mount 
are custom-drilled for its tool and, of 
course, must be located accurately to pro- 
vide pulley alignment. 

The tension assembly is almost an op- 
tional feature. In most situations, the 
weight of the motor can provide belt ten- 
sion; but there might be instances, when 
the motor is mounted vertically, when 
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you need to push the motor away in order 
to stretch the belt. Also, Pm in sym- 
pathy with those craftsmen who find dis- 
advantages in the widely used hinge- 
gravity method of providing belt tension 
—vibration, for one. These fellows can 
use the tension assembly to secure the 
motor position, as shown in the first photo 
at the bottom of the facing page. 

Whether you make one assembly to 
stay with the motor, or additional ones 
so they can stay with the tool mount, is 
up to you. The latter system requires 
less adjustment for each setup, of course. 

Making the mounting system. All the 
materials needed can be purchased in a 
well-stocked hardware store. The lock 
rod can be plain steel, threaded at one 
end to fit the welded-on T nut (or wing- 
nut)—or it can even be a long 34” bolt, 
or a piece of threaded rod. In this case 
you can weld or peen a wingnut at one 
end to serve as a turning knob. You 
might even be lucky enough, as I was, 
to have an extra drill-press feed handle 
lying around. 

The rest of the construction is straight- 
forward except that welding is involved. 
You can easily get this done if you lack 
the equipment to do it yourself, and the 
cost won’t be prohibitive if you prepare 
all pieces carefully before taking them 
to the welding shop. You'll want strong 
welds because the mounts are subjected 
to constant vibration in use. Sleeves 
for the rod are suggested at each end, 
to further increase the flexibility of the 
motor mount. You never know when you 
might want to swing the motor in another 
direction. The base of the tool mount 
should be a strong material; I used a 
hardboard-surfaced plywood. Counter- 
top sink cutouts are good, too. One point 
here: Should you feel that the tool mount 
will require some adjustment in the fu- 
ture, you’d be smart to use slots instead 
of mounting holes. 

Speed can be dangerous. The variable 
speed plus the 5,000 maximum r.p.m. of 
the Sears motor may excite you into 
thinking about fantastic speeds for drill- . 
press shaping and similar jobs; even 
with standard four-step pulleys, it’s easy 
to get 20,000 r.p.m. at the spindle. But 
cool it, friend—at least until you check 
the spindle limitations; it probably was 
not designed to turn that fast. 


Apply this kind of thinking to all op- 
erations on any tool, for your safety as 
well as the tool’s. To determine tool 
speed, multiply the motor speed by the 
diameter of the motor pulley and then 
divide by the diameter of the tool pulley. 
It’s good practice to size the tool pulley 


3 KSIL S 
ANGLE 
2" LONG 


so it will not be possible to operate at 
faster than recommended speeds. 

When yov’re through with each opera- 
tion, turn the speed knob to its lowest 
setting. On the next job, its better to 


dial up to the speed you require than to 
be unpleasantly surprised. 


y- 14" WINGNUT 


X a 
f ASSEMBLY 


The tensioning device is reversible, too 


Motor can also be pushed away from drive pulley 
to tension belt, as when used vertically. For this, 
motor mount is supported by toggle wings under 
R, campen eii washer and oe! above. 
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PS 


By PHIL McCAFFERTY 


t’s always a pleasant surprise when a 
low-cost kit lets you build a machine 
that’s equivalent to one several times its 
price. The power hacksaw I’ve just com- 
pleted turns out to be a solid, accurate, 
quiet-running tool that saves a lot of work 
on metal-sawing jobs and glides through 
stock up to 3” thick. I powered it with a 
14-hp., 1,750-r.p.m. motor I had on hand. 
If such a tool intrigues you, don’t get 
the idea this is a put-it-together-in-one- 
evening kit. It is not. Perhaps that’s 
what makes the $18.95 mail-order pack- 
age such an interesting job to undertake. 
The machine will be as good as you 
make it. Your workmanship determines 
accuracy, appearance, and performance. 
This means not only a challenging job 
for a seasoned workshopper, but also an 
excellent project to teach a youngster the 
basics of metalworking craftsmanship. 
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You need only one power tool 


—a drill press—to assemble 


this package of hardware 


You have a lot going for you, before 
you start. What you get to work with 
is a set of beautifully made, fine-grained 
iron castings, sprockets, pulley, hard- 
ware, and cold-finished steel bar stock. 
A set of prints and complete instructions 
come with the kit. The primary drive 
shaft and vise screw that would require 
lathework are supplied machined to bring 
the project within everyone’s reach. 

What tools will you need? The manu- 
facturer states that the only power tool 
required is a drill press. He’s right. One 
required cutting tool you may not have 
on hand isa 14” reamer. 

For hand tools, you’ll need an accu- 
rate square and scale, a good, large flat 
file, a hacksaw, countersink, and three 
taps: 14”-13, 44”-20, and #6-32. 

I couldn’t figure how they were doing 
it for the price, but I was intrigued by 


the claim that the saw-blade frame recip- 


rocates on adjustable ball bearings. 
Continued 


POWER HACKSAW 


| 
| 
| 


, ee 


og 


e ee 
_ ee 


a mast AAE S ee t i y 
— : a od | 


= ie E A a adenine ded P P a E A A ce g bhi ee 
ao GBs tsi stesaresvsveteteovercdsaccsensecaibensinn bhiith 
? k aria : " ia ri he i 


omes in $18.95 Kit 


Shaft center-spacing must be closely held and holes Holes won't walk on curved surfaces, such as blade 
sized with a reamer. Your precision, here, deter- frame, if you start them with a centering drill, be- 
mines chain fit and tightness of assembled saw. low. Hole being made is for blade-tensioner screw. 
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Drill press for milling gives easy accuracy between 
bracket hub and slide-bar mounting surface. Set 
collar under table lets you feed table past cutter. 


It really does, and this clever feature 
will allow you to compensate for any 
wear and keep the saw cutting accurately. 
The secret is hardened balls that ride 
between the slide bar and hardened cup- 
pointed setscrews. 

Where workmanship comes in. You'll 
have to file the cast surfaces of the base, 
vise, vise jaw, and blade frame for sur- 
face finishing, so choose the best file you 
can lay your hands on. As castings go, 
these are in remarkably good shape for 
smoothness and squareness, and a mini- 
mum of metal-removal is required. In 
fact, you can finish flat-cast surfaces in 
a flash on a belt-disk sander equipped 
with aluminum oxide abrasives. But 
hand-filing will do the job, too. 

Five things determine cutting accuracy 
and performance; keep them in mind as 
you build the saw. 1) Parallelism be- 
tween top of vise slide and top sprocket- 
shaft bore. 2) Squareness between slide- 
bracket hub hole and slide-bar mounting 
face. 3) Parallelism between blade slots 
and outer slide faces on blade frame. 4) 
Squareness between fixed vise jaw and 
blade. 5) Center dimension between 
sprocket-shaft bores. 

‘These tips will help make the job a 
good one: 

@ Apply layout dye or paint to the 
parts and use a sharp scribe and good 
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Final squaring of vise to blade is done by clamping 
an accurate square in vise, as shown above, and 
aligning free leg carefully with the mounted blade. 


center punch for laying out easy-to-see 
holes and filing dimensions. 

è On bolted connections, drill the loose 
member first, clamp it to the member to 
be tapped, and spot-drill through with 
your clearance drill to provide an accu- 
rate start for the tap drill. 

@ Chamfer tap-drilled holes to help 
your tap get a square Start. 

If other power tools are available, the 
vise of the unit is an ideal job for a small 
milling machine or lathe milling attach- 
ment. The flat surfaces are quick work 
on a belt or disk sander. 

Second-guessing adds features. I 
couldn’t help adding gadgets to my saw 
to further improve its utility. 

Using scraps of sheet-Teflon bearing 
material, I complemented the ball-bear- 
ing setup and made the slide even more 
friction-free by adding strips of the slip- 
pery stuff between the blade-frame slide 
and the plates. 

Then I fixed the vise so the movable 
jaw would retract with the screw. This 
was done by chucking the screw in the 
drill press and filing a groove near the 
end. I drilled the jaw deeper and put a 
setscrew into the hole from the top to 
ride in the screw groove. Cutting off the 
hex screw head and cross-drilling the 
shank for a sliding pin afforded wrench- 
less jaw tightening, as demonstrated in 


lon-kit extras make the tool better 


ENTE Sea A 


FINISHED FACE SAME AS 
VISE SLIDE HEIGHT 


“HOLE FOR 
MOTOR 
SWITCH 


Rolling stand, built by author to ~ : 

dimensions given at right, adds | bo | 

platforms on either side of vise | ‘A 

slide for improved support of long N- th , 2 

pieces during cutting. Stand will Z'a 5" \ | a 

take a motor body about 8” long. ae | . | i | 1 

DEENEN peua m anes fji | WHEELS 

BOTTOM EDGES OF j AND AXLE 
SIDES AND ENDS ALL WOOD 


RE ene or ETE AR D E E E S A 
Further refinements include: installa- 
tion of Teflon under blade frame plates 
(above); weights cut from pipe and 
equipped with thumbscrews to vary 
blade pressure (right); thumbscrew to 
replace hex-head blade-tensioning 
screw; improving vise so jaw retracts 
with screw; and drilling screw for slid- 
ing pin to permit wrenchless clamping. 


the photo you see to the right above. 
A rolling stand, custom-fitted to the 
tool as shown, offers further advantages: 
The open belt is guarded, the motor is 
covered, and the saw moves easily under 
the workbench or from job to job. 
Where to get the kit. Casting Special- 
Jes Div., C. F. Struck Corp., Cedarburg, 


BEVELED 5° 


Wis. 53012, sells the 20-pound #504 saw 
kit by mail for $18.95 plus shipping 
charges. I found the 8” hacksaw blade it 
uses hard to come by locally, so I was 
glad to see that the kit maker supplies 
these for 24 cents each—less in large 
quantities. The maker also offers motor 
pulleys and V belts if you need them. Ws] 
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Yours 


A $9.00 HANDYMAN’S LIBRARY 
—6 BASIC SKILL BOOKS 


Your bonus for joining the 


POPULAR SCIENCE BOOK CLUB 


Here, ready for your workshop shelf, are six of the most valuable how-to-do-it 
books you've ever seen. It’s the famous Popular Science Skill Book series and 
they'll be sent to you absolutely without cost, when you become a member of 
the Popular Science Book Club. They're in rugged, wear-resistant paper bind- 


ings, packed in a handsome, sturdy slipcase. 


by George Daniels 


HOW TO USE HAND AND fg 8 TOOLS | 


HOME GUIDE TO PLUMBING, HEATING AND D | 
AIR CONDITIONING ... .-,. 4 


The A to Z of hand and power r tools, 22 chap- 2 / 


ters with over 300 drawings, photos and charts. 
Real working information on all tools and 
techniques for every home repair job or work- 
shop project. How to choose tools both hand 
and power. How to use them for best results. 
Special attachments. Special chapters on glues, 
clamps, abrasives. How to set up your own 
power shop. Hundreds of money-saving ideas 
and ingenious short cuts. 


by George Daniels 


A book that solves every home electrical prob- 
lem easily, expertly and econdmically. Simple 
switch problem? Complete rewiring job? This 
book's got it. Wiring indoors ‘and outdoors, 
easy to follow instructions on tools, codes, 
fluorescents, bells, plugs, splicing, even non- 
standard systems you might encounter. Show- 
how illustrations take you from initial planning 
to final wrap-up. 


HOW TO BUILD YOUR OWN FURNITURE Fi 
by R. J. DeCristoforo Y 


Furniture making—just for the experts? Not at 
all. With this step-by-step guide you'll turn 
out pieces with professional flair—even if 
you’ve never tried it before. This book employs 
the DeCristoforo component system, an in- 
genious yet simple method that shows you how 
to make furniture of any design or style from 
just basic combinations of slabs, nails and 
legs. Learn to make decorative elements with- 
out special tools. How to use ready made com- 
ponents. How to adapt standard items to 
exciting new uses. How to select and use dif- 
ferent woods, plywoods, brackets, fasteners, 
hardware, lots more. 


by George Daniels 


Tells you what a basic plumbing, heating or 
air conditioning system is, what can go wrong 
with it and how to fix it. Learn what tools to 
use. Get step by step instruction (with lots of 
illustrations) for Faning the common and not 
so common plumbing, heating and air condi- 
tioning problems you're likely to meet in your 
own home. Sections on installing central 
heating, space heaters, the heat distribution 
system, outdoor plumbing, septic tanks and 
drainage fields, etc. 


HOW TO DO YOUR OWN WOOD FINISHING ~— 


by Jackson Hand gor ll 


This book enables you to finish that pet project 
like a professional. Tells you how to choose a 
varnish, or a shellac. How to get the old finish 

off. How to make. sanding easier. How to use 
bleaches, wood pastes, liquids and fillers. 
Wood stain, how to handle it and how. to get 
the right color. Tells you how to handle lac- 
quer; enamel, glazing, with special chapter on 
refinishing wood floors. 


HOME AND WORKSHOP GUIDE LF z AT 
by Harry Walton eg > 


How to put and keep a professional edge on 
everything from pen knife to power saw. All 
about the different kinds of sharpening stones 
and grinding wheels. What they can and can’t 
do. What kind of lubricants to use. What files 
are useful for what jobs. Step by step instruc- 
tions for putting a new edge on hoes, spades, 
sickles, shears, axes, lawnmower, knives, scis- 
sors, hair clippers, saws, dado heads, band 
saws, hand and chain saws, chisels planes, 
drill bits, screw drivers, punches, taps and 
dies, lathe bits—you name it. This is one book 
that belongs in every shop. 


As amember of the PSBC: Here are some of the advantages you enjoy! 


*You get all six Popular Science Skill 
Books (regularly $9.00) right away, 
and you get them free. 


*Your first se ection, The Guide to 
Home Remodeling (published at 
$14.95) is yours for only $4.25. With 
the above six free selections, you get 
$23.95 worth of books (7 in all). 


*Each book will be described fully, in *You get big discounts on every Club 
advance, in a regular monthly bul- selection and you can examine each 

letin. From these advance offers you one for 10 days, returnable without 
choose only the books you like during obligation. 

the coming year. To keep your mem- , 

bership you need only buy one more “Free surprise gift-of-the-month. A | 
Club selection (after your initial se- mystery gift is yours free with every | 
lection) within the next year. selection you take. 7 | 


POPULAR SCIENCE BOOK CLUB - 44 Hillside Avenue, Manhasset, New York 11030 
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Your First Selection 


A BOOK THAT PUTS A PROFESSIONAL ARCHITECT 


AT YOUR SERVICE FOR EVERY HOME IMPROVEMENT JOB— 


From repainting to new additions to total redesign 


The Guide to HOME REMODELING 


‘THE GUIDE TO HOME REMODELING is a real 
working manual for everyone who owns a house or ever 
expects to. Not a do-it-yourself manual, but a manual of 
practical ideas to help you increase the comfort, conven- 
ience, value and appearance of your home! Just keep this 
big, 814x11” volume handy and it’s like having an archi- 
tect of your own to consult with —on the little jobs as well 
as the big ones! So, get set for thousands of fascinating 
home improvement ideas and lots of real practical know- 
how in your first PSBC selection: THE GUIDE TO 
HOME REMODELING by A. J. Harmon, A.I.A. 


HOW YOU'LL USE YOUR FIRST PSBC SELECTION! 


First, explore the solid fundamentals of home design. All 
the basic why’s, what’s, when’s and where’s of remodeling. 
You learn how to evaluate your house to determine what 
needs improvement—and how to get what you want done 
at the price you want to pay. You learn how to make the 
all-important “master plan” for your remodeling, and you 
learn how to work with architects, contractors and sub- 
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contractors to get the most out of them. Yes, you'll get the 

kind of hard-nosed information that will help you carry DISCOUNT 
out your plans to fit your budget as well as your fancy! REGULAR PNICE 
Just scan some of the scores of shortcuts and money- $14.95 


savers in THE GUIDE TO HOME REMODELING PSBC NEW MEMBER'S PRICE 
m Dramatic little tricks like using bright colors on the ges $4.25 

inside of kitchen cabinets... @ Lightweight plastic tubs ka coe 

to ease the load on upstairs floors... E A way to add new 
closets without adding walls... m@ How to remodel by 
removing elements instead of adding them... m@m How to 
give a house new character without changing existing 
lines... m@ What kind of roof to choose for a porch (a 
flat roof is not always the cheapest!) ... m How to use a 
garage not only to house your car, but as a design ele- 
ment... E How to add useful living space without in- 
creasing the size of a house... ™ How to use inexpen- \ PNE 

sive porticoes and loggias to produce magical design z CRA hare 
transformation... m And much more. So Rear ee sisi 
Yes, whatever home improvements you have in mind — a new door, den, or driveway ... patio, 
porch, or playroom...modern kitchen, or carport...complete renovation or just a new 
paint job — THE GUIDE TO HOME REMODELING will give you all the valuable advice and 
assistance you'll need and much more. Just leafing through the lavishly illustrated pages — 
filled with beautifully-rendered plans, actual case histories, and lots of “before” and “after” 
photos — will give you some of the best reading and viewing ideas you could find anywhere! 


YOU GET $23.95 WORTH OF BOOKS FOR ONLY $4.25! 

All PSBC book selections are bargains. As a new member you get all six Skill Books (regularly 
$9.00) plus your first selection THE GUIDE TO HOME REMODELING (regularly $14.95) 
for only $4.25, plus a few cents for postage and handling. 


my an P More than 
# 500 photos, 
floor plans, 
4 elevations, 
4 kg; full-color plates 
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This elegant American version 
of an 18th-century classic 
will fit in any home. Our lie-flat 
blueprint helps you copy it 
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By HARRY WICKS 


F ow many times have you wandered 
through an Early American restoration, 
or museum, admiring antique furniture? 
And how many times have you gotten the 
urge to make an authentic duplicate for 
your own home? It can be frustrating, 
unless you have the time and the authori- 
zation to take measurements on the spot. 
Even then, each goof means a trip back 
to check — or settling for a guess, which 
means sacrificing authenticity. Now you 
can build those copies without traveling 
any farther than to the lumberyard. 

Like most folks, E. Carlyle Lynch en- 
joys antique furniture. Unlike most, he 
took the time to copy a number of fine 
pieces — faithfully and carefully. The re- 
sult is his book, Furniture Antiques Found 
in Virginia (Bonanza Books Div. of 
Crown Publishers, 419 Park Ave. So., 
NYC 10016; $1.98). The book is a good 
one; it’s chock-full of handsome furniture. 
From it we’ve chosen this Pembroke table. 

The name probably refers to the Earl 
of Pembroke, who may have been the first 
to order such a table, back in the 18th 
century. The special characteristics of a 
Pembroke are the short drop leaves and 
swing-out leaf supports. This style was 
also called a breakfast table; tops were 


Cut finger-grip bevel on drop-leaf support with rip 
fence set so bottom outside edge remains full 5” 


width. Bevel cuts are 521% degrees; apron cut, 60. | 


a Pembroke Table 


scaled to support a large breakfast tray. 

In building our reproduction, we've 
simplified construction to make the pro- 
ject easier. The table is walnut (with a 
little pine for drawer and interior con- 
struction). Details are given in the blue- 
print on the following pages. 

The veneer borders and drawer pull (72 
cents) are from Albert Constantine and 
Son (2050 Eastchester Rd., Bronx, N.Y. 
10461). Borders come in one-yard lengths, 
so you'll need two No. 82 (17 cents each) 
and one No. 77 (45 cents). 

Cutting the stock. Begin by edge-gluing 
the top and drop leaves. If the 2” walnut 
for legs is not available—or if it will 
save a few dollars—laminate 34,”-by-11,4” 
stock. On each leg, make the first pass on 
the bench saw, rotate the leg 90 degrees, 
and make the second pass. The legs are 
tapered on the two inside planes only and 
the top 5” is left square. Make the jig, as 
shown, and test for accuracy with scrap. 

Next cut the three aprons to overall 
length. Cut the fixed apron (934”) off 
each side apron, then tackle the swing-out 
supports. On these parts you are working 
with two angles. The angle on the apron 
is 60 degrees; the bevel cut on the two 
edges of the support is 5244. Cut the 
finger-grip bevel as shown, and mortise 
for the support hinges. 

Glue and clamp the two front rails to a 
pair of legs, and the back apron to its legs. 


Taper legs quickly and accurately by using a taper 
` jig. Sketch shows how to build one, Make sure leg 
is fully seated and held firmly to cut the taper. 


ee 
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Attach the four 74”-by-5” filler strips to 
each leg. When dry, fasten the sub-aprons 
in place and clamp the table, checking 
squareness. Spread glue on the sub- 
aprons, clamp on the walnut ones, and 
secure with 114”-#8 flathead screws. 

Make the drawer before you attach the 
top. It’s easier this way to check for fit 
and to locate slides and stops. 

The inlay. If you have a router, use it 
(with clamped guides) to make grooves 
for the inlay. If you don’t own one, some 
old-fashioned mallet and chisel work 
will make the piece all the more authen- 
tic. Either way, plough the grooves to a 
depth that will leave the veneer slightly 
above the walnut surface. After the ve- 
neer is set, sand it flush with the walnut 
and shellac it so it won’t absorb stain. 

Now shape the top. Sears shaper cut- 
ters No. 9-3291 and 9-3290 used on a 
spindle-shaper make the rule joint as 
shown. A drill press will do the job too. 
For the best-looking rule joint—with 
leaves down—gain the hinge knuckles into 
the top’s underside. To complete assem- 
bly, flip the top, position the table on it, 
and fasten with 52” screws and 34” cor- 
ner braces. At the front, use 1144”-#8 
screws through the top rail. 

The table shown was finished with oil 
stain and walnut filler, followed by two 
coats of Minwax antique oil finish. 

Turn the page for PS lie-flat blueprint 
Better-looking rule joint results when hinge knuckles 


are gained (see hinge detail on blueprint). Mark 
around hinge and use small gouge to cut groove. 
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A local beach yields the main 
parts: driftwood and sand. 
Goblets form the globes 


RUSTIC 


By ARTHUR R. CHRISTENSEN 


M.ning can measure long winter hours with 
the fascination and charm of this traditional 
timekeeper. Made from humble materials, it 
can be yours for little more than the time it 
takes to assemble. If there’s a beach nearby, 
you can pick up a driftwood log when you 
go for the sand. If not, a tree limb (or stan- , 
dard lumber) and commercial abrasive grit 
can be substituted. 

If you’re working with natural sand, itll . 
take several pounds to supply the amount you'll 
need after sifting. Running it through 50- 
mesh hardware cloth will yield the right grit 
for a .055” orifice. A finer mesh and smaller 
orifice will give your glass a longer time-span. 

For a sifter, nail one-by-twos into an 8”- 
square frame and staple the screening to one 
edge. Process a small amount of sand at a time, 
and test it by drilling a small hole in the cap 
of a large screw-top bottle. Fill and invert the 
bottle to check the flow, enlarging the hole 
slightly until there’s a brisk, steady stream. 
Make time checks to determine the amount of 
sand required for the time span you want. 

No sandy shores nearby? You can buy abra- 
sive grit from an industrial dealer. Any town’s | 
Yellow Pages should list several sources under | 
“abrasives.” White abrasive will show up best. 


ACORN NUT, | 
& A WASHER 
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HOURGLASS 


As a guide to judging the fineness of grain, 
loose-grit numbers are the same as those used A | 
to designate sandpaper grades. The numbers Pinch goblet stem in a C clamp held in a vise, | 
range from 10 to 200, the lowest numbers be- padding with emery cloth to prevent slipping. 
ing the coarsest. A 150 grit is about right for Lubricate the fine-toothed hacksaw with | 
an orifice of, say, .043” diameter ( +57 drill) . turps while cutting with slow, heavy strokes. | 

The hollow-stem goblets used here cost less ree em Fas , 
than a dollar apiece. They must be cut at 
the bottom of the hollow, as shown at upper 
right. When locating the saw cut, don’t judge 
the bottom of the hollow entirely from the 
outside. Optical refraction can fool you. 
Measure the depth from inside and transfer this 
measurement to the outside of the stem. Place 
your saw just above this mark. 

Use a fine-tooth blade. Carefully guide the 
saw to the mark and start the cut with an 
even, heavy pressure. As soon as the glass is 
scored enough to guide the saw, apply a little 
turpentine to the blade, and keep it lubricated — . 
ype ae ee ng ag a Dy ht 

Saw almost halfway through, vere slow, stick to etal cut ras a as shown. | 
heavy strokes and keeping the blade moving Lubricate with turpentine for faster cutting. 
slowly on the reverse stroke to prevent any 
binding that might shatter the stem. If you 
feel the slightest bind in either direction, freeze 
instantly to determine which way to ease out. 

At midpoint, rotate the glass 180 degrees 
and repeat the process from the opposite side. 
As you aproach midpoint, the stem will snap 
suddenly, before the cut is completed. This 
happens without warning, so prepare a cush- 
ioned nest for the bowl to drop into. Don’t 
attempt to hold it. 

No hollow stem? When the cut stem is solid 
you'll have to drill through the wall of glass 
at the base of the bowl. This isn’t difficult, but 
it takes time and patience. For a drill, use a 
3” length of straight 1⁄4” copper or brass tub- 
ing, or a piece of 14” brass rod with a 1%” — n | — : 
hole drilled 14” deep in one end. aeaea peah oaae abia Baat ma 

Chuck this “core drill” in your drill press such as this 320 grit on flat surface and 
and carefully center the goblet under it, using slide goblet firmly back and forth across it. 
2 SCrap of wood to cushion the rim. Apply a Scuff tie rods by chucking each in electric 
mixture of abrasive grit and water or turps drill strapped in bench vise. Hold free end 
, to the slow-turning drill and ease it against to prevent whipping. Turn drill on and scuff 

the work. As soon as the initial cut is estab- full length of rod with coarse sandpaper. 

lished, back off the spindle and leave it up. myy mn ——F 

Continue drilling by lifting the glass against 

the drill, constantly feeding more abrasive and 

liquid. This prevents undue pressure. 
[Continued on page 201] 
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Gus Gives the Teacher 


It was a cold day at the shopping 
center and it grew chillier when one 
driver accused another of backing into 
her—but Gus soon warmed things up 


Detaching the tube to the P 
vacuum unit on the distributor, 
Gus plugged the open end of ~ 


the tube with a pencil. ETHS 


a Lesson By MARTIN BUNN ILLUSTRATION BY RAY QUIGLEY 


44mm here was this car that backed in 

front of mine,” said the feminine 
voice on the phone. “Suddenly its en- 
gine simply roared, there was an explo- 
sion, and something hit my car. My en- 
gine stalled. Now it sounds funny when 
I try to start it.” 

It sounded, thought Gus Wilson, like 
what his assistant Stan called a kooky 
complaint. But Miss Fredericks was a 
regular customer of the Model Garage. 
She’d had her ’61 Olds tuned up only 
two weeks ago. 

“Where are you?” he asked. 

“Crestgrove Shopping Center,” Miss 
Fredericks replied briskly: “North end, 
third row. Ill keep that other driver here 
until you check the damage.”’ 

She would, too, mused Gus, remember- 
ing the girl’s firm jaw line, no-nonsense 
gray eyes, and fiery red hair. 


But she was alone when Gus arrived, 
huddled in her car with the windows up 
against the cold. A 1966 Chevrolet was 
backed against the front bumper of the 
Olds. Gus saw no sign of grille damage. 

“T’m so glad you’re here,” said Miss 
Fredericks when he came up. “If this 
man did damage my engine, I can’t af- 
ford to pay for his mistake on a physical- 
education teacher’s salary.” 

“I don’t understand how he could have 
hurt your engine. There was an explo- 
sion, you said.” 

“An awful bang, with the engine sim- 
ply howling, it ran so fast,” replied the 
girl. 

A shadow made Gus aware of someone 
at his side. It was a tall young man, 
wearing a short heavy jacket and a hunt- 
er’s cap. 

“Pm back, Miss Fredericks,” he said. 
“Have you established my culpability?” 

“Weve only begun,” she retorted. 
“This is Mr. Wilson, who takes care of 
my car. This is Mr. Jeffries, of Buffalo.” 

Jeffries offered Gus his hand. “But 
I’m settling down here. Miss Fredericks 
can easily find me—to sue or whatever.” 


“Let’s try the engine first,” said Gus. 

The girl turned the key. The starter 
spun effortlessly, as though the engine 
had lost all compression. 

“That’s enough,” said Gus. On the back 
seat he had noticed three filled grocery 
bags. “You saw all this happen, Miss 
Fredericks?” 

“No. I was moving a bag from the 
front seat to the back,” she snapped. 
“Naturally, I was looking the other way. 
But I heard it and felt the shock.” 

Jeffries nodded. “A backfire, yes. And 
we did touch bumpers. But my engine 
was not racing.” 

The girl glared at him. 

“How can you say that? I heard it.” 

“I wonder if I could talk to the lady 
alone?” asked Gus. 

“Sure,” answered Jeffries. He went 
forward to sit in his own car. Miss Fred- 
ericks looked at Gus, her chin out. 

“Well, get in out of the cold,” she 
suggested, sliding over on the seat. 

Gratefully Gus did so, for the day was 
on the brisk side. 


“First of all,” he began, “your engine 
will start normally in about 10 minutes, 
with no help from me. Meanwhile, you 
can be grateful your drive selector was 
in neutral. Otherwise you’d have hit 
that man’s car hard enough to get hurt, 
and maybe injure him, too. Or, with no 
car in front, you could have crashed 
through a storefront or into shoppers.” 

The girl stared at Gus in horrified 
amazement. “I wasn’t even moving!” 

“Luckily. When you turned to put 
that bag in back, your right foot flattened 
the gas pedal. What you heard wasn’t 
that other car’s engine, but your own, 
racing wide open. Some drivers who've 
done that—to manhandle packages, grab 
the children, or help a rear passenger 
open a door—have wound up in a hospital 
or sent other people there because they 
left the selector in drive or reverse.” 

“Oh, I never dreamt—I’m so sorry,” 

Continued 
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breathed the girl, looking up in dismay. 

“Now, about your engine,” continued 
Gus. “It stalled at peak speed because 
in running wild it whipped the oil into 
a froth. The valves are raised by hy- 
draulic lifters, a plunger in a small cylin- 
der, with oil between the plunger and 
lifter body. Normally oil is incompres- 
sible, solid as steel. But the air-oil foam 
wasn’t. 

“When it reached the lifters, they could 
no longer raise the valves. No air-fuel 
mix was taken into the engine cylinders. 
There was nothing to compress or fire, so 


“You left the car out all night! 
That’s what I’m doing!” 


the engine quit. Just as well. If it had 
kept running, oil failure might have made 
it seize.” 

Miss Fredericks sat silent for a time. 

“We'll try the engine in a minute,” 
said Gus. “Want me to tell Mr. Jeffries 
you won’t sue him after all?” 

The girl smiled. “It was my goof, so 
it’s my job to apologize.” 

Gus nodded, and turned the key. After 
spinning a few seconds, the engine re- 
gained the normal pulsation of compres- 
sion. An instant later it fired. 


Late that afternoon, Jeffries drove his 
Chevrolet into the Model Garage, cut the 
engine, and got out. 

“You did me one good turn,” he told 
Gus, “so I came to try for another.” 

“What might that be?” asked Gus. 

A muscle on the young man’s cheek 
twitched. “My engine began giving trou- 
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ble this fall. It would start fine cold, but 
balk when warm. It also began missing 
at road speeds, running hot, and back- 
firing. First thing everybody thought of 
was ignition trouble. By now this is 
probably the best-ignitioned car on the 
road. 

“It’s been checked and checked. It’s 
had new plugs twice, all new wiring, a 
new condenser, coil, points, rotor, and 
distributor head. Finally I was sold a 
complete new transistor-ignition unit. 
Nothing’s made any difference. Listen.” 

Getting back in, Jeffries turned the 
key. It took four tries to start 
the engine, and then its idle 
was rough, with what Gus’s 
ears identified as a lean-mix- 
ture surge. Jeffries jazzed the 
throttle. The engine sputtered, 
backfired violently before set- 
tling to speed. 

“Pd say it’s carburetion, 
not ignition,” remarked Gus 
as Jeffries shut off the engine. 

“So they said in Syracuse, 
where I stopped last. Running 
too lean, they told me. They 
checked the carburetor-bowl 
level, put in a new fuel filter, 
tested the gas line and fuel 
pump, and looked for air leaks. 
But it still misses. Now for 
the good turn I need—could 
you fix it by tonight? Pll hang 
around and wait for it.” 

“Sounds sticky. I can’t promise.” 

“Sure wish you could—it’s important 
to me,” muttered Jeffries. “My hunch is 
that new transistor system wasn’t installed 
right. Do me a favor and check that first. 
After all they did in Syracuse only yes- 
terday, it can’t be carburetion.” 


Half an hour later Gus disconnected 
and put away his ohmmeter, timing 
light, voltmeter, and plug scope. 

“Could be this is the best-ignitioned 
car on the road,” he told Jeffries. “It 
checks out fine. Timing’s right, plugs 
good and correctly gapped, wiring in fine 
shape. No cracks or carbon streaks on 
the distributor cap or coil. The pickup 
coil in the distributor checks at 350 ohms 
and isn’t grounded. Spark’s good. So is 
the ignition-pulse amplifier. 

Continued 
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Sand, hills, mountains, snow—say the word “Go”, and Bronco’s gone! And Ford's better 
ideas make Bronco the toughest, most powerful, smoothest riding four-wheeler going. All- 
box-section, all-welded frame and high-capacity axles (2500 Ibs. front, 2780 Ibs. rear). New 
shimmy-proof king pins, extra-size brakes and 33.6 ft. turning clearance (most maneuver- 
able of any). Big Six and V-8 engines (up to 289 cubic inches big). And Ford's exclusive 
cushion-beam front suspension gives you toughness and riding smoothness that no other 
four-wheeler can match. Got the idea? Then saddle up a Bronco... at your Ford Dealer's! 


“The distributor leads aren’t reversed, 
which often causes a surge like a lean 
mixture, but worse. Same thing could 
be caused by an intermittent open in the 
pickup coil or its circuit.” 

The muscle in Jeffries’ jaw twitched 
again. “Anything else you can try?” 

“Yes,” said Gus. “Td like to see wheth- 
er it’s carburetion.” 

From a corner Gus rolled out a stand 
carrying instruments. With the engine 
running and an exhaust hose on the tail- 
pipe, he removed the air cleaner. Nothing 
changed until he partially covered the 
air-intake horn with a hand. The engine 
perceptibly picked up speed. 

“It sure is running lean,” he remarked. 
“Hear it speed up when I cut down the 
air to the mixture?” 

Nodding, Jeffries nervously looked at 
his watch. Gus disconnected the wind- 
shield-wiper hose from its fitting on the 
intake manifold and hooked up a vacuum 
gauge in its place. It read about six 
inches of mercury below normal. 

He inspected the throttle shaft. It 
wasn’t worn enough to cause an air leak. 
Running a thread of oil along the carbu- 
retor and intake-manifold joints, Gus 
looked for it to be sucked in, so indicat- 
ing an air leak. There was none. 

“Thought you wanted to check the 
carburetor,’ remarked Jeffries. 

“Carburetion,” corrected Gus. “Which 
doesn’t stop at the carburetor.” 

Detaching the tube to the vacuum- 
unit on the distributor, Gus plugged the 
open end of the tube with a pencil. The 
vacuum needle at once indicated 21 
inches of mercury, fell as Gus acceler- 
ated the engine briefly, and returned to 
its high reading at idle. 


Gus killed the engine. Whistling, he 
removed the vacuum unit. At a bench, he 
opened the casing—and stopped whistling. 

“There it is,” he said. “Where the 
diaphragm is crimped into the housing, 
it’s cracked right along part of the edge. 
When cold, the diaphragm is stiff enough 
to keep the crack almost shut. But once 
warm, it’s so limp the manifold vacuum 
pulls it away, opening the crack wide. 
All that extra air made the engine run 
constantly lean, and caused the missing 
and backfiring, besides making it over- 
heat and start hard when warm.” 

“That bit of junk’s what had me run- 
ning to mechanics all these months?” 

“It let in a lot of air,” said Gus. 

“I’m mighty glad you found it,” said 
Jeffries, looking at his watch. “It’s late. 
You got a new watchamacallit in stock?” 

“Wouldn’t have busted this one apart 
if I hadn’t,” chuckled Gus. “We can have 
you on your way in 15 minutes.” 


Good as his word, Gus closed the hood 
on a smoothly idling, responsive engine. 

“Want a road test?” he asked. 

“Uh—no. I’m in a hurry. Forgot to 
tell you—I’m the new history teacher at 
the high school.” 

“Oh, yes. That’s where Miss Fredericks 
teaches, isn’t it?” asked Gus innocently. 
“Sure. That’s—” Jeffries hesitated. 

“That’s why you wanted a sweet-run- 
ning car tonight,” finished Gus. “But I 
don’t think a balky engine would put 
her off.” 

Jeffries laughed. “Guess not. She’s 
a strong-minded girl. But I didn’t want 
to start off apologizing for driving a 
klunker—nor for being late on our very 
first date!” 
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Mower has a long arm 


This tractor with the board- 
ing-house reach is used to cut 
grass on steep embankments 
along roads in England. Its 
30-foot telescopic boom carries 
a five-foot-diameter rotary 
mower that rolls on rubber- 
tired casters. Drive is hydro- 
static, with a motor on the cut- 
ter head powered from a 
pump. A 1,000-pound ballast 
keeps the tractor stable. 
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Here they come! A brilliant new cabin cruiser and a new 
center-console runabout! Both Hydro-Vee’s—Chrysler’s 
new patented fiberglass hull design that combines 
hydroplane performance with deep-vee stability. 


The Commando 151 with 151-cubic-foot capacity is a 
boat that goes all ways—and safely, thanks to Foam- 
Pac, Chrysler's new exclusive flotation. 


es en 


yr pili. n 
miye diii = angi 


Ea a, 


Tara 


HARD TURN 


MARINE PRODUCTS 


Hh ee ss Sa ie 


: : Inside sponson dips = ee 
aves eo hd me 


ri 23-foot cabin cruiser and 15-foot utility runabout! 


The Commodore 486 features cabin berths, marine 
toilet and stove in a 486-cubic-foot hull, beautifully 
textured vinyls, fabrics and panelling. Your Chrysler 
Crew dealer has seven Hydro-Vee’s from 14 to 23 feet, 
seven fiberglass flyers, four aluminum beauties, three 
swift sailers and a lakeful of new fishing boats! All in 
a new choice of dazzling colors! 
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Freon-powered horns are inexpensive, but 
they require external mounting for maximum 
sound effect. For best appearance, use two 
14” threaded pipe elbows with about 14” of 
546” copper tubing, plus two couplings, one 
adapter, and four grommets. 


Hints from 
the Model Garage 


DRAWINGS BY 
DAN TODD 


When you're repairing a damaged tire, it’s a 
good idea to get out the vacuum cleaner. 
Poke the nozzle inside the casing of the tire 
after dismounting it, and suck out dirt and 
grit. You'll get a cleaner repair—and less 
dirt on your garage floor. 


a 


get better access for clutch adjustment. An 
opening 2” in diameter will let you reach the 
threaded end of the clutch cable. Cover the 
hole with a sheet-metal lid attached with 
self-tapping screws, as shown above. 
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lf a Chevy II burns breaker points beyond rea- 
son, the cause may be simply excessive re- 
sistance from the coil to the distributor. The 
fix: a short pigtail of small-gauge wire fitted 
between the condenser base and the distribu- 
tor plate’s retaining screw. 


ats the last Bernzomatic Propane lorch 
Til ever buy!” 


Correct! Because every Bernzomatic torch is guaranteed for life. If anything goes wrong, your fault or ours, we 
fix it. For free. For life. Hurry to your hardware department. With a lifetime guarantee, every second counts. 
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McNamara’s Missile Defense 
[Continued from page 62] 


us we must avoid to keep the nuclear 
arms race within bounds. 

But there are other liabilities in our 
thin shield that will make it necessary 
to continuously pour hundreds of mil- 
lions of dollars into research and develop- 
ment to enable it to perform even a mini- 
mum defense mission. They fall into two 
classes: technical problems we have yet 
to solve, and new problems posed by the 
developing technology of our enemies. 

Blinding our radars. Because nuclear 
explosions cause intense ionization of the 
atmosphere, we may find our radars liter- 
ally blinded after the start of a thermo- 
nuclear exchange. The range of our 
search radars would be greatly reduced, 
and radars controlling our missiles misled 
by refraction of their beams. Also, radia- 
tion—the very force we are counting on 
to destroy incoming missiles—could con- 
ceivably be used by the enemy to destroy 
our ABMs. 

There are even more problems when it 
comes to meeting new threats. According 
to some authorities, the Russians are cur- 
rently developing orbital missiles. Both 
sides are thought to be producing missiles 
capable of changing trajectory. To meet 
the threat, an improved Spartan is already 
under development, and the President is 
considering a further ABM buildup. 

Yet McNamara warns that this Ad- 
ministration and the succeeding ones will 
have to resist pressure to expand the 
Sentinel system! 

Other enemy threats. If an enemy really 
wants to destroy the United States and 
is willing to commit suicide to do it, it 
can be done. Readers of this magazine 
will, I think, be able to suggest possible 
means to that end. I cite a few: 

An enemy could build automated, sub- 
mersible vessels big enough to carry H- 
bombs of 100-megaton yield, or greater, 
which could be launched hundreds or a 
thousand or more miles from the U.S. 
and would home on our coasts like titanic 
torpedoes. Great accuracy wouldn’t mat- 
ter. Our antisubmarine-warfare tech- 
niques could not possibly locate, track, 
and destroy enough of them to prevent 
holocaust. If such weapons burst off our 
coasts, they would devastate, by flood, 
heat, radiation, and fallout, our seaport 
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cities and the country’s low-lying areas. 

If they were jacketed with suitable 
elements they could also poison our 
weather and our nation as the weather 
moved across the country. Quite possibly 
such devices, alone, would wipe out most 
of us. And presumably, given the right 
timing, they could be followed up by 
a number of ICBMs that our antimissile 
radar could probably no longer locate. 

A similar effect could be achieved by 
mines, secretly laid on our offshore sea 
bottom and rigged to explode at a specific 
time, or by signal. Furthermore, the neu- 
tralization of our ABM systems by pre- 
rocket bombardment could probably be 
done by orbiting satellites that would 
come down on command. We are bound 
by agreement with other nations, the 
USSR included (but not China), to keep 
space free of such weapons. But a na- 
tion willing to commit suicide to destroy 
us would hardly stick to that covenant. 

Attack from satellites. Also, we have no 
means to ascertain whether or not satel- 
lites orbited by other nations contain H- 
devices or other weaponry. 

Since many, many satellites of the size 
here implied are in orbit and being put 
in orbit, we would need something like 
a 10-times-NASA program just to keep 
sending crews up to inspect them. 

Td like to think America could defend 
herself successfully against any possible 
nuclear attack and win any war. But the 
best we (and any capable antagonist) 
could hope for in an all-out exchange, I 
suspect, would be that people outside the 
North Temperate Zone would survive. 

For such reasons, I feel it is folly to 
start on an ABM program, especially 
one that may become appallingly expen- 
sive, unless we, the American people, can 
be shown that it will provide some rea- 
sonable degree of security. Since our 
present aims do not give you sound rea- 
sons for feeling safer, they amount only 


r 


to an escalation of the standing stale- | 


mate. The only sure “advantage” in such 
a program is the resultant profits of the 
myriad industries involved and the mili- 
tary gain in “empire.” 

Any double ABM array designed now 
will be no more than a double Maginot 
Line when in place years hence. 


WORLD’S LARGEST SELECTIONS 

Shop through the pages of this complete 518 
page electronics buying guide. It gives you 
full descriptions and low prices on thousands 
upon thousands of items. 


MANY PRODUCTS NOT AVAILABLE 
ANYWHERE ELSE 

Allied stocks thousands of unusual and spe- 
cial items not available elsewhere. Many are 
specially designed and built to Allied’s speci- 
fications to save you money. 

FIRST WITH THE LATEST FOR 47 YEARS 
Allied has always been the first to offer the 
latest developments in Electronics. See them 
now in Allied’s new 1968 Catalog. 


No Money Down 


Up to 2 Years to Pay 


WE QUALITY-TEST WHAT WE SELL | 
It it’s from Allied — you can depend on it. 


ALLIED RADIO, DEPT. 


What has this new 
1968 ALLIED catalog zot $ 
for you? 


erhi! 


WHY BUY BY MAIL FROM ALLIED: a 


Each year Allied fills more than a million orders by mail. 
That’s because only the complete facilities of the world’s larg- 
est electronics supply house can satisfy all the needs of hi-fi 
enthusiasts, CB users, engineers, Hams, and experimenters. 


COUNT YOUR SAVINGS AT ALLIED 
Check Allied’s lower prices. Look for the spe- 
cial values available only in the Allied catalog. 


IMMEDIATE SHIPMENT 
Orders are filled promptly—usually the same 
day they’re received. 


Satisfaction 
Guaranteed 


or Your Money Back! 


ENJOY ‘‘EASY-CHAIR’’ SHOPPING 
Shopping’s easier at Allied. De 
You always know exactly what 
you get. And, the selection | 
of merchandise is so vast 
no single store could 
ever assemble and 

stock it all. 


8A P.O. BOX 4398, CHICAGO, ILL. 60680 
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If Grass Grows 5 Months of the Year 
Here's How You an Have a 
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SHARPENING 4 
BUSINESS | 


OF YOUR OWN 
EARN *5 AN HOUR! 


Earn extra cash right from the start—average $5 an hour. The 
Foley Lawn Mower Sharpener is 4 complete shop in ono machine. 
No experience is needed to start—anyone can operate it, and 
turn out professional-like jobs. All operations are done 
—.e\ quickly, easily and accurately. 


es Operate in Sparetime, in Your Own Home 

An ideal sparetime business—although many find 

| it so profitable, fee” devote full time to it. For 

complete fact-filled booklet, send coupon, No 
salesman will call: 


= — a ee, ee ee eee ee ee ee ee eee ee ee ee 


Pte ry cer A 


= 1 
| Foley Mfg. Co. 108-8 Foley Bidg., Mpls., Minn. 55418 i 
i Send booklet on Lawn Mower Sharpening business. i 
i Name | 
- Address i 
| City State Zip Code [ 
— EE EI LONGEST — 
FOR 


EW CATALOG THE  WOODWORKE 


Just like having a warehouse in your living room! Complete 
Catalog for Home Craftsman or Handyman. Imported Woods, 


| 
WW. l 


Veneers, Tools, Hardware, Lamp Parts, 
if Legs, Top Quality Kiln Dried Woods, Kits 
il § and other hard to find items. All at BAR- 
i GAIN PRICES. Only 35c ppd. 


av | KAY-KRAFT MILLS 


602 North Ist St., Dept. PS-12 
Vincennes, Indiana 47591 
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Miracle CLOCK SWITCH with 


e | Computer which makes automatic 
daily correction for seasonal change in length of days. 
IDEAL FOR SIGNS, STORE, HOME ‘Turns lights or 
any appliance ON at sunset, OFF at predetermined 
time, or sunrise, automatically every day of the year. 
PROWLERS You return after a 3 a Ery 4 o 
dark to a lighted house f ow 
without wasting electricity 
before sunset. Mfg. by G.E 
to rigid N.Y.C. specifica- 
tions for quality and long 
life rather than competition 
price. Used by city to op- 
erate street lights. 
Aluminum housing and door. : 
115V. 60 cy. SWITCHES 1800W. p= 
COST N. Y. C. MANY TIMES THIS 


low surplus price— Guaranteed 


E & B SURPLUS 


$4.95 


Check or M.O. 
1801 Hylan Bivd., Dept. PS-7 P.P. & Hndig. 
Staten Island, New York 10305 Add 75¢ 
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How We Broke 266 Records 
[Continued from page 105] 

fied machines. Results are unassailable 

Now, to set records, you just don’ 
open her up and go. We had to exceet 
existing records by one percent to be legal 
We wanted to conserve our engines ant 
cars in case we had to come back and re 
break some marks later, so we set targe 
speeds. Remember that a lot of thes 
records we were after had been set b: 
488-inch engines, and our biggest was 39€ 

We actually ran five of the 12 days 
We seemed to have picked the darkes 
nights possible, with no moon. Imagin 
what it’s like to drive 175-180 m.p.h. i 
pitch black with nothing but that blac 
line and some wooden sticks without re 


| flectors set 50-75 yards apart to guid 
| you. It’s a driver’s most unnerving ex 


perience. It was cold, but not windy 
We had standard radiators and had trou 
ble getting the cars warm enough. W 
wanted about 200 degrees on the oil an 
180 on the water before we really trie 
hard, and sometimes we had to run 20-3 
miles with the radiators partly covere 
to warm up. 

Axle ratios varied. With the 396 I stuc 
with a 2.73:1 axle except for one rur 
This was a standing kilometer record the 
had been set on a paved surface wit 
drag-type tires. I got that record with 
3.07:1 gear. In the little car I used. 


| 3.31:1 for the flying mile and all tł 


standing-start records, but for the 12- hot 
run I changed to a 3.07: 1; 

For the 12-hour, I picked a target | 
144 m.p.h. As we kept taking out tl 
faster records, we kept slowing dow 
That was the reason for the higher ge 
in the 12-hour—we could do it easily al 
save the engine. We could have go 
faster in the 12-hour with the 396 with | 


| sweat, but at 185 m.p.h. in the straigl 


aways the wind began picking up t 
front end and affecting the steering. | 
In the flying 12-hour with the 39 
set a target of 150 m.p.h. and hit it | 
most on the nose. After we’d broken. 
the records there, we ran the car fo 
little over five hours to go after some 

limited records, running it faster 
harder—around 174-176. I was rea 
amazed when the 396 took out a 
dozen records in the standing mile 
standing kilometer turning 8,100 r.p 


Contin 


How We Broke 266 Records 

We took out 40 records in the Unlimited 
Class, some set with superchargers. A 
few days after we left, an automobile that 
I will not name failed to break our 396 
flying mile record with a special big en- 
gine in a special vehicle. 

I won’t say we didn’t have trouble. 


I had a rear-end failure in the 12-hour | 


after about an hour with the 396 and had 
to start over again. At another point, 
we had some records made and were re- 
laxing when a tread flew off a tire at 180 
m.p.h. That could have been my fault— 
I had 38 pounds of air, probably too low. 

We had two frustrating runs. Engines 
blew mysteriously—until you found out 
why. We were going for the five-mile 
with the 302 with a target of 175 m.p.h. 
and on the return run hit a wet spot in 
the salt. The water table must be just 
below the surface. Mickey Thompson had 
warned us about that, but a man has to 
learn the hard way. Before the driver 
could get his foot off the throttle, the 
rear wheels spun, the engine ran away 
and broke a valve, and we had to start 
over again. Then, with the 396, the same 
thing happened. We thought we’d lucked 
through—hadn’t floated a valve. So we 
pulled over to the gas barrel and filled up 
to make another run, and then when we 
pulled away from the barrel at five m.p.h.., 


to our complete surprise, a valve went — 


through the piston! 

One engine from three. We had three 
engine failures at about 8,000 r.p.m. We 
had only three of those 302 engines, and 
when we blew two we rebuilt one out of 
the three. 

Another thing we had to learn was that 
in the sprints, you simply can’t run, for 
instance, 14 flying miles full-out. You 
have to use a couple of miles to get 
started and two to stop. So that leaves 
10 miles for speed. 

We got about 6.5 m.p.g. out of the 
302 and 5.75 from the 396—not bad con- 
sidering the altitude and speed. 

We had to start at dawn and run on 
into the night because we only had 1014 
hours of daylight. Want to get into this 
kind of racing? Prepare to sleep two to 
three hours a night. That’s all we got. 
Another thing—do you know that in that 
crazy place a car takes off and just dis- 
appears on the salt? It’s because of the 
curvature of the earth. 


Meet the KODAK INSTAMATIC M95 Movie 
Projector— with seven projection speeds. 
It lets you show movies in fascinating slow 
motion, at normal speed or in hilarious fast 
action—either forward or reverse! You can 
even freeze ona single frame for a good 
long look. Switch from one speed to 
another as often and as fast as you wish. 

There's more: Flick another switch and 
this Kodak projector is all set to show 
either super 8 or regular 8mm movies. And 
they come on bright and stay bright, thanks 
to the bright new quartz halogen DNF lamp. 

Many other features. Fully automatic film 
threading. Large 400-foot reel capacity. 
Low silhouette design, handles like an at- 
taché case when closed. Die-cast metal 
body. Choice of big-image 22mm f/1.5 lens 
or f/1.5 zoom lens. At your Kodak dealer's. 
From less than $200. Price subject to 


change without notice. 


Kodak Instamatic* M95 Movie Projector 


a 
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Hunters ... shooters... gun collectors- 


Outdoor Life’s COMPLETE BOOK OF RIFLES AND SHOTGUNS 
by Jack O’Connor _ 


EVER before has such a massive amount of fascinating gun 

| information been brought to you as you'll find in COMPLETE 
BOOK OF RIFLES AND SHOTGUNS! It’s a 476-page, encyclopedic 
volume by Jack O'Connor that covers the subject of rifles and 
shotguns from every possible angle. You get detailed data on 
every important gun from the days of the first hand-held can- 
non up to today’s popular models! 


A Volume You'll Refer to Always! 


COMPLETE BOOK OF RIFLES AND SHOTGUNS is the book of a 
lifetime for every sportsman and gun lover _. a luxurious 
showpiece for your library or den! Its mountain of information 
is enriched by 300 brilliant photographs, drawings and dia- 
grams, including a unique and exclusive series of gun mecha- 
nism drawings by famous technical artist Ray Pioch. 

Clearly and concisely, the COMPLETE BOOK OF RIFLES AND 
SHOTGUNS gives you detailed data on every single part of mod- 
ern rifles and shotguns. You learn how all the actions work, 
the advantages and disadvantages of each what you should 
know about barrels, stocks, iron sights, scopes, chokes, car- 
tridges, powders, primers, shot sizes, patterns. 


Priceless Tips to Help Your Marksmanship! 

You see how a master gunner picks a rifle or shotgun for all 
game ranging from a .22 for varmints to giant double ejector 
rifles for elephant. There's even a valuable special section to 
help you choose your deer rifle. You get know-how for better 
hunting—solid savvy on trajectory, wind allowance, shot place- 
ment, and lots more! 

You also get countless sidelights, anecdotes and little-known 
information based on O'Connor's lifetime of hunting on eve 
continent, for every type of game. All written in O’Connor’s 


Seinen a agree 


salty, down-to-earth style that makes COMPLETE BOOK OF - | oe 
are OD a a delight to browse in or read from | Nearly 500 pages bursting Í S 

E EXTRA VALUE! with latest gun savvy! 
è A self-instruction How-To-Shoot Course complete in seven i i 

- i : er 

lessons, with every step to expert marksmanship described ™~ Over 300 photos in 
and illustrated. Just the right start for beginners or as a i how-they-work drawings! 
brush-up course for seasoned shooters! 


Gorgeously printed, bound 
sae ks | weet and jacketed! 

Here indeed is the most fabulous and fascinating book a 
roorenaD like you can owawa UNS, practical accessory Most complete ‘‘Shooter’s 
or your gunroom. This edition is going fast, so you must act lon ” suhi r 
quickly! For a 10-day free trial offer of this giant volume, fill w Glossary" -ever published 
out and mail the coupon on this page today. 


@ The most complete Shooter's Glossary ever published! . 


Fully indexed for quick reference! 


, 55 T E “4 i acti —like the bolt 
n TIME EVER that all major gun actions—tike Sree 
Sod Lancs ats been illustrated with such brilliant detail 
i Bre what happens during a complete 5 > >= ss SS SE SS SS SE SE E E E E E l M M ‘Á 


‘arity. See precisely pp $ ete 
rek Fee rts eectasive feature of COMPLETE BOOK OF 


CHi St i Code , 


°SAVE! O Check aie if you include cash with this order and ma 
gladly pay postage charges. 
ACT NOW! Mail this free trial, no-risk coupon right away! | _ 


| E 

RIFLES AND SHOTGUNS! = ea e | POPULAR SCIENCE, 44 Hillside Avenue, Manhasset, N. Y. 11030 i 
os | Please rush my giant, 476-page, handsomely bound copy of the | 
| COMPLETE BOOK OF RIFLES AND SHOTGUNS. If not de- | 

i lighted, I may return the book to you within two weeks, Otherwise, | 

i I will pay the low price of only $6.95 (plus postage ).* 

: Name m i 

\ Street l 

| l 

i i 

i | 

Í j 
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EVERY MAN'S 
METER! 


Kit IM-17 


$19% 


Heathkit® Solid-State VOM 


Just right for homeowners, hobbyists, boat- 
ers, model builders, CBer’s, hams, even 
radio & TV servicing. Does hundreds of 
everyday measurements at lowest cost! 
Battery powered to work anywhere. Fea- 
tures 12 multi-colored ranges ...4 AC, 4 
DC volts from 1 to 1000 volts full scale, plus 
4 ohm ranges from 0.1 ohm to 1000 meg- 
ohms. FET input for accuracy. 3 built-in test 
leads. 4%" 200 uA meter. Self-contained 
case. Easy to build. 4 Ibs. 


F Heath Company, Dept. 16- 1 j 
i Benton Harbor, Michigan 49022 | 
O Enclosed is $19.95, plus shipping. 

| Please send kit IM-17. l 
| 2 O Please send FREE Heathkit Catalog. i 
| 
| | 
p: | 


Name 
Ad purea. 


ee a a 
Prices & & specifications subject to to change without notice. E- 
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INDUSTRIAL TRANSFORMER ARC WELDER 


IDEAL GIFT — EDUCATIONAL, ihin FRAK TEARLE 


ANYONE CAN WELD, BRAZE, 

| CUT, SOLDER, HEAT 

STEEL, BRASS, ALUMINUM, 
AND OTHER METALS. 


Build and repair anything of 
metal. Save time & money with 
this BRAND NE W, PROFES- 
| SIONAL ARC WELDER! 
Rugged metal cabinet, baked 
Hammerloid finish. Ideal for 
home, shop, farm and indus- 
trial use, Expert work on 
FIRST job. POWERFUL glass 
insulated transformer welds 
16” metals with 4%," rods. 4 
heat settings 20 to 80 amps. 
Operates on 110 Volt AC line 
fused for 30 amps. Complete with fibre glass helmet, deui 
holder, ground clamp and cables, solder. assorted rods and sim- 
plified welding manual, DOUBLE PROTECTION GUARANTEE. 
| 10 day money back trial plus full 5-yr. warranty. If inoperative 
pad tae prepaid, we wL repair or replare without cree. 
ORDER TODAY, ONLY $59.50 COMPLETE (220 V. $61.50) 
SEND ONLY $6. 00. Pay balance plus C.O.D. charges on 
delivery or write for easy “PAY AS 
| YOU WELD” Low Down Payment Plan. Welder details FREE 


DYNAMIC 1808 SO. FEDERAL ST. 


ept. D3-A 
CHICAGO, ILL. 60616 
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You Can Afford Your Dream House 
[Continued from page 67] 


complete each step in the project. Your 
increased equity as you complete portions 
of the house gives security for more of 
the loan. This is very good security in- 
deed, since you will be adding value about 
three times as fast as you are spending. 

When the house is all done you convert 
the building loan to a regular mortgage, 
which will come to only a small frac- 
tion of the value of the house. 

“How long does it take to build a house?” 

Working part time, averaging several 
hours a day, I built mine over a period of 
nearly four years. However, at the end 
of the first year enough was done so that 
we could move in. 

“Does it have to take that long?” 

A smaller, simpler place should go up 
much faster. My wife and I built our 
first house 20 years ago—a three-bedroom 
1,200-square-footer. On that one we start- 
ed site preparation in September, and 
moved in the day before Christmas. 
Things were pretty primitive, however— 
many partitions and ceiling still lacking, 
building paper standing in for some of 
the windows, no interior doors. 

“What do you do for help on jobs that 
are too much for one person?” 

You should ask my wife and kids! Ac- 
tually, a home-building project is always 
interesting enough to attract volunteer 
help from friends and neighbors. For- 
tunately the really heavy jobs, such as 
lifting beams into place, usually take 
only a few minutes. A hoist or wood- 
working clamps judiciously used are 
often equal to an extra pair of hands. 

“How does your house differ from most 
contractor-built ones?” 

Primarily in having an unusual num- 
ber of built-ins—desks, closet drawers, 
bookcases, specialized storage, couches, 
and window seats. Such things are brutal- 
ly expensive when done for you, but build- 
ing them yourself is cheaper than buying 
equivalent furniture. They work better 
and take less space, too. 

“Don’t you ever make mistakes?” 

Unfortunately, I do. Frequently. But 
I haven’t made any—yet—that I couldn’t 
somehow remedy. 

Professionally built houses have mis- 
takes in them, too. Often they are per- 
manent ones, because no one is prepared 


You Can Afford Your Dream House 


to pay the cost of doing something about 
them. When the amateur builder makes 
an error, he is likely to correct it, with his 
own comfort and pride at stake. 

“What about dangerous mistakes—gas 
that leaks, wires that electrocute, walls 
that collapse?” 

Not likely. Houses built by standard 
methods are overdesigned to include an 
enormous margin for error. In most areas, 
codes tell you what to do to be more than 
safe, and inspectors see that you do it. 

Just don’t follow the example of one 


amateur builder I heard about. He used | 


highly flammable contact cement to in- 


stall a counter top near a water heater | 
and neglected to shut off the pilot light. | 


He lost a substantial part of his house. 
Such a disaster is completely avoid- 
able. The scorched can label found near 


the fire cautioned against just this sort of 


misuse. 


“What’s the best way for a beginner to 


start building a house for himself?” 
| The man who gave me my initial boost 
is Paul Corey, a novelist and magazine 
writer whose name has appeared on many 
POPULAR SCIENCE articles. He strongly 
recommends starting with some kind of 
small outbuilding. 


stable or chicken house, if zoning permits. 
Building a small structure gives you prac- 
tice and develops your confidence. As 
soon as it is done you turn it into a 


and begin on the big job. 

If you can’t fit an outbuilding into 
your plans, do what I did. Build a de- 
mountable cabin in a corner of the lot. 
| Have the electric company give you a 
service drop for lights and power tools. 
When your house is all done, move the 
cabin to some nice place in the moun- 
tains or take it down and sell it. 

“Should the amateur builder invest in 
power tools?” 

By all means. They’ll save you months 
f time and give you precision that most 
lof us will never be craftsmen enough to 
et with hand tools. 

The most important is a solidly an- 
hored saw, preferably the radial-arm 
ype. Next come an electric drill and 
wo portable saws—circular and saber. 
Continued 


This might be some- | 
thing that will serve eventually as a ga- | 
rage or as a guest house. Or even a 


temporary workshop and storage shed 


A handful of 
> compact power 
DA 30,000 rpm! 


DREMEL L MOTO-TOOL 
with constant-torque 


permanent-magnet motor 


This new space-age miracle motor is 
super powered. For its size, the fastest, 
most powerful electric hand grinder ever 
built. Compact — weighs only 11 oz. Has 
shockproof Lexan housing. Has more than 
twice the power of previous models. Col- 
let sizes; 1⁄4", %2”, KX” and %”. Three 
models available — $22.95 to $39.95. 
See your dealer or write direct. 


No. 270 with bronze bearings. .... $29.95 
No. 280, ball bearing construction. .$39.95 


No. 271 Moto- m. 
_@ Kit 39.9 


Moto-Tool ara 34 accessories 
for grinding, polishing, 
carving, sharpening, 
sanding, routing, etc. 


DREMEL MFG. CO., Dept.128-A,Racine, Wis. 53401 I 
New, 160-page “Dremel Handbook of Crafts, i 
Hobbies, and Projects.’ Only $1.00. 

[C] Please send book. | enclose $1.00 l 
[J Send free power tool literature. 
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with woodworkers Catalog 


ENJOY woodworking more! Let Constantine's 
big picture-packed Catalog-Manual help you build 
new furniture — refinish, restore beat-up cabinets, 
chairs, chests, tables, etc. Find instantly what- 
ever you need. Buy at money-saving prices from 
world’s largest catalog source for imported and 
domestic woods. Cabinet lumber, carving blocks, 
veneers, plywood, pipe briar, inlays and more! 
Newest Catalog features new tools, materials, k 
shop devices. Fabulous all-purpose clear finish. ff T 
Glue that needs no clamps. Inlay picture kits, eg TERR 
Needed products found nowhere else. Plus w 
working instructions, plans, patterns! 2 000 
Catalog & Wood Samples Only $1 
PRODUCTS FOR SHOP & HOME 
Dollar Fully Refunded on First Order Woods — Veneers — Finishes 
Furn. eae = Parts 
Cane — olding — clock Kit 
Picture Molding — Clock Kits 


Accept this offer to own fascinating set 
of 20 2x4 specimens, of world’s glam- 
FREE m CATALOG 
"101 PROJECT IDEAS” 


orous veneers — Rosewood, Satinwood, 
Lacewood, Teak, etc! ce Aa Then 

instantly identify finest s wherever 
you go. Send only $1 for Wood Samples 
and Woodworkers Catalog. Dollar re- 
funded on first order. 


ALBERT CONSTANTINE AND SON, INC. 
2050 Eastchester Rd. Bronx N.Y. 10461 Dept. A- 6 


O Enclosed $1 for Wood Samples 
& Woodworkers Catalog. ($1 refunded) 


Catalog only 
z 25¢ 
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MAN-SIZE TRACTOR 


PRICED WITH THE COMPACTS! 


Mows ae 

up to 60” TOA. Handies 48” and 60” mowers... 
a bigger implements for gardening, 

swath! dozing, removing snow. Here's why: 


Big i2 hp... extra size and trac- 
tion... all- gear-drive with auto- 
motive clutch, transmission and 
differential. More for your money! 
Send for free catalog. 
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1005 A-I Anoka Avenue 
Waukesha, Wisconsin 


REPOWER with a 6 or V-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
_ Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
TION. Send $15.00 Dep. and we will 


' ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS Co. 
314 S.E. Gth St., Phone are- 3442 Pendteton, Oregon 97801 


before giving my pipe ___ 
a 30 Day Trial -— ,) 


New principle that contradicts every 
idea you’ ve ever had about pipe smok- 
ing. I guarantee it to smoke cool and 
mild hour after hour, day after day, 
without rest, without bite, bitterness 
or sludge. To prove it, I'll ‘let you try 
a new Carey Pipe. Send your @# 

name and address today formy ‘Waa i ae. 
free complete trial offer. Write: a 


E.A.CAREY, 1920 Sunnyside Ave., Dept. 281-A, Chicago40 


a ee 


DON'T QUIT SMOKING 


You Can Afford Your Dream House 

If you do much with built-ins and 
furniture you'll soon feel the need of some 
other common power tools. Most helpful 
to me are jointer, band saw, portable 
belt sander, and a router with a planer 
attachment. 

When shopping for tools, remember 
that you’re no longer a mere hobbyist. 
You’re up to serious business and you 
want tools to match. Buy good, durable 
stuff of at least semipro caliber, second- 
hand if necessary. Rent what you can’t 
afford to buy, or need only occasionally. 

“Can an amateur do the whole job— 
plumbing and wiring and everything—with- 
out professional help?” 

Two things determine this: your own 
skills (or willingness to learn) plus local 
codes. I had a plumbing firm put in the 
soll and drain lines—the heavy stuff. 
Then I ran in water lines myself and 
installed the fixtures. 

My roof is tar and gravel. I put on 
the roof deck, of course, but I had a 
roofing company do the hot-tar part—a ' 
nasty job that calls for special equip- 
ment. 

Although I handled all the small glass 
myself, I found it worthwhile to have 
three big picture windows put in for me. 
By getting everything ready for the glaz- | 
iers I had to pay only $20 for the labor 
on this and avoided handling—and risk- 
ing—$40 chunks of plate glass. 

I did everything else myself, including 
all the wiring. 

“Don’t you pay higher prices for build- 
ing materials than a big contractor would?” 

Not often. To begin with, I negotiated 
a flat 10 percent builder’s discount with) 
several suppliers, explaining that I was 
building a house. 

On all major purchases I phoned sev- 
eral sources for quotations. On my glass, 
for instance, I found one supplier whose 
price, with installation thrown in, was 
less than other companies wanted fo 
materials alone. | 

I also keep my eye on want ads i 
local papers. My master bedroom i 
paneled in Philippine mahogany board 
that a contractor advertised as left ove 
from a big flooring job. They cost me 
one-third of the usual price, or abou 
what I would have paid for plywood. 

Since I don’t have preset specificatio 
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You Can Afford Your Dream House 
to meet, I can grab other bargains: odd 
lots of lumber, specials on plywood, last 
year’s appliances being closed out. Also, 


I can take the time to select and cut with | 


care, so can frequently use a cheaper 
grade of lumber than a contractor could. 

“What materials and techniques have 
you found especially suited to do-it-your- 
self?” 

Slate on a concrete slab makes a beau- 
tiful bargain floor; for 50 cents a square 
foot you can do a job that would cost 
$4 to $5. 

Instead of stock windows I make as 
much use as I can of large, fixed sheets 
of glass set directly into framing. Slid- 
ing glass doors provide most of the needed 
ventilation. 

Flat plastic sheets—I use a kind called 
Filon—are easy to install for many pur- 
poses (see photographs). 

Using a circulator core makes fireplace 
construction quicker and surer, as shown 
in last November’s POPULAR SCIENCE. 

Concrete work can be organized so that 
the plywood and lumber for forms can be 
cleaned up and used for construction. 
Exposed-aggregate driveways, patios, and 
walks are easier than troweled ones—and 
handsomer and safer besides. 

Rough tongue-and-groove pine, painted 
white and immediately scraped with a 
broad knife, makes an attractive ceiling. 
In a warm climate, use the 2” kind and 
let it also serve as a roof deck. 

“Figured over the years, how much can 
a man really save by building his own 
house?” 

Suppose the kind of house you want 
would cost $30,000 plus $5,000 for the 
lot. You already have the price of the 
lot saved and you figure you can afford 
payments of $200 a month on the house. 

A $30,000 mortgage for 30 years at 
seven percent will just do it. Monthly 
payments will be $199.61. Total over the 
30 years will be just about $72,000. 

But if you build the house yourself 
for $10,000, your seven-percent mortgage 
will cost you a similar $198 a month—but 
for only five years. 

After the first five years, in other words, 
you will have the equivalent of $200 a 
month of tax-free income for the next 25 

years. That’s what you'll have earned 
| by building the house yourself. 


© Charges all batteries 


Briggs & Stratton — Clinton 


New Gas Engine Sale 


Never before and perhaps never again—this offer of brand new 
genuine Clinton and Briggs & Stratton engines including 1 yr. 
factory warranty af less than cost. Perfect power for go-carts, scooters, 
tractors, mowers, generators, pumps, sprayers, etc, We balled out 
3 big factories who needed cash and the savings are yours while 
AUANERTER last. Act fast. Order from Master Mechanic alg. Co. 


Siinton 215 hp 
500—Re- mali 
atria Std. 5 shaft 
w. keyway—ready 
to go. Reg. price 

59.50. Spec 
{item 1002) 


Sturdy, s 4 cycle pow- 
Re 


g. price 

$4 4 80 Spec. (item 

518) $34.50 

for .:.. $67.50 

Bae a for 11. .$199.50 


Briggs & Stratton 59/4 
Roll start. Std. 17 
ecoill sta 

y jirik h ay, and 

Same engine with i 

12 v. elec. start SS 

sik nema erR 


(en "$89.95 


23/4 h.p. Clinton—34. 95 


Model 400, rugged 4 cycle model. 
Sum, : Block, paron cylinder 
ope s 8 sna 
Item iyi eee 34. 95 
OP zee eeen ewe hens we ee 


31/2 h.p. Clinton—39.95 
A big engine with big power. Mod- 
el 404, 4 cycle, rope start 34” std. 
shaft. In ustrial ball- 39. 9. 5 
pearing engine, Item 404 

OF kek cb REO OSES Ea n $ 
Remember these engines are iiy perfect and standard and 


under factory warranty. Money back guarantee. Order now while 
stocks are complete. Factories—we buy new engines. 


STANDARD DIAL PHONES WITH BELL 


Bell System late model dial phones same 
as used by all telephone companies. Ideal as 
extensions on any system. Easy to connect. 
Several may be connected on one line. Easily 
modified for private inter-com system. Cost 
$40.00 new—£uaranteed excellent 

7.45 


ITEM 858 NC, Wt. 8 IDS. csrsssenres ; 
| TRUCK OR BOAT 
WINCH 2000+ 


A powerful, compact winch which 
installs easily even in limited 
space. Works with any 12, 24 or 32 
volt system. Keverses under power 
—positive brake holds load. Drip 
proof cover. Remote control if 
desired. Drum holds 100 ft. of 4” 
cable. Speed 30 ft. per minute. A 
terrific winch at an economy price. 
Item 1263 


rugye 
to tackle any 
aaa price 


leona” 1059) .. 
2 for $135. 00 6 for $375. oo 


x = We 55# 


Only Everlite 


e Charges 6 batteries 
® Charges 3 times faster 


Including hearing aid, flashlight, 
lantern, radio, in fact any battery 
up to 12V. Save Money and have 
the convenience of fresh batteries 
always. Simple and 100% Safe. 
Plugs into any 115V. outlet. Guar. S5 
for one year. Send $6.95 $6 T. a Fest 
plus .65 for shipping— Model 75 


Send 10c for big Catalog FREE with order. Prices f.o.b. fog ae check or MO 
MASTER MECHANIC MFG. CO., Dept. 


| Southern Customers Write to Dept. B-18 Box 65 Serencta, Frorida 
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Unimat Offers Three Improved Saws 
[Continued from page 147] 


spring to pull the blade up. Instead, 
there is a 334” grooved rod adjustable for 
height above the table. It serves the dual 
purpose of blade guide and work hold- 
down. 

A blade is inserted in the groove, fed 
through the table opening (where it is 
backed by an adjustable slotted pin), 
and clamped in the blade chuck at the 
top of the reciprocating plunger. Sup- 
ported in the groove, the blade is driven 
up as well as down. 

It works fine—even with the smallest 
blade furnished—which cuts a clean .020” 
slit in both .010” sheet steel and 142” 
hard brass. A medium-size (.016”) jew- 
eler’s blade, however, folded like string 
and broke repeatedly. Fine and coarse 
woodcutting blades presented no prob- 
lems at all. 

The system has this advantage: With 
the hold-down lowered to the workpiece, 
no teeth are exposed to careless fingers 
until the blade breaks through at the end 
of the cut. But, while the feature offers 
safety, it also poses a problem: Follow- 
ing a cutting line is largely guesswork. 
A collar at the bottom of the slotted 
guide conceals both the slot and the blade 
for 1” above the work. Painting a white 
line on the collar—directly in front of the 
invisible blade—made a big difference. 
By guiding on this line I was able to fol- 
low intricate cutting patterns with ac- 
curacy. 

By removing two Allen-head screws, 
you can take the overarm off and use stan- 
dard saber-saw blades to cut anyssize work 
maneuverable on the table. 

A better circular saw. Replacing two ear- 
lier models, the new attachment ($14.95) 
has a husky, well-ribbed 5%%”-by-77%” 
table. The sliding fence is locked by a 
single knurled screw at the near end. The 
table is also slotted for a miter gauge. 
It’s a quality-built accessory available 
for $4.50. 

The miter-gauge head is graduated to 
45 degrees on each side and is drilled for 
attaching a wood facing or the work it- 
self. The head can be mounted in two 
places on the miter-gauge bar. 

Sold separately (at $1.75 and $2 re- 
spectively) are 234”- and 3%6”- diameter 
woodcutting blades, as well as finer- 
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toothed ones for metals and plastics; 
they’re well made and expertly sharp- 
ened. Because the arbor for mounting 
these must be turned down a few thou- 
sandths on the owner’s own machine, the 
circular-saw blades run dead true. 

The headstock raising block has to be 
used to let the larger blades clear the 
lathe ways. Maximum cutting depth is 
985”. The raising block isn’t needed 
with the smaller blades, but the motor 
must be dropped to avoid interference 
with the table. This could require block- 
ing up the lathe so that the idler pulley 
swings down far enough. 

Table setup is critical. Its supporting 
column being round, the table can swing; 
so it must be realigned parallel with the 
blade whenever it’s raised or lowered to 
change the cutting depth. Pd prefer a 
two-column table that would stay aligned. 

Once the table is adjusted, though, the 
miter gauge is accurate. And the fence— 
a sturdy die casting—locks in alignment 
at all but two points. It doesn’t when its 
clamping face falls into the miter-gauge 
slot. At times there is an annoying side- 
ways creep—as the pinch screw is tight- 
ened—and it makes it difficult to set the 
fence accurately. A pressure pad at the 
end of the screw helped here. 

Stock limits. The length of stock that 
can overhang the table at the right is un- 
limited. To the left, at maximum cutting 
depth, it is restricted by the headstock, 
which projects about 1⁄4” above the table; 
raising the table that much allows about 
3” of work overhang on the left. 

One minor disappointment was the 
guard and splitter. On the unit tested, 
the splitter was so bent it blocked the 
kerf. It was necessary to file out the 
blade slot slightly to reinstall it correctly. 
Then I found that the guard was poorly 
hinged; it could be knocked into contact 
with the spinning blade. It also leaves 
the blade overexposed in front. } 

Despite these faults, the saw is capa- 
ble of accurate work in sizes that would 
be difficult—or even impossible—to han- 
dle on larger machines. It is a worthy 
addition to the versatile Unimat. For 
buying information, write American 
Edelstaal, Inc., 350 Broadway, NYC 
10013. 


MONEY IN 
SHARPENING 


Here’s a proven practical way to earn extra dollars in spare | 
time—to develop a money-making repair business of your 
own. Investment is small. There’s no overhead, no stock of 
goods to carry. No experience needed, no canvassing. You do | 
it with the famous Foley Saw Filer that automatically sharp- | 
. ens all kinds of saws—and the Modern Lawn Mower Sharp- 
, ener that precision sharpens all types of mowers. 


“:..” Hundreds of people like yourself are making 

? cash like this—$20 to $30 a week—right now 
3 in spare time. “My spare time saw filing 
business has made me $952 these first ten 
: 3 months’’—says R. T. Chapman. Many have 
t deia built a complete sharpening service with such 
| _= 4 year-around profits. You can too, simply by 
| = sr following the sure, easy Foley Plan. 


E s k a a a G a o o a aM ȘI șa șa i 


119-8 Foley Bidg., Minneapolis, Minn. 55418 


Lawn Mower [ | Money Making 
information. — Sharpener intormation. — Facts booklet, 
This valuable book shows you how / 


l 
Saw Filer - 
| AME | 
ee how g pie mange from N , — pa — | 
owners, factories, carpen- 
a, ADDRESS m ENS | 
profits fast. Mail coupon to- i 


day. Nosalesmanwiicel, / CITY | È STATE 


„a 10-120 VoL | lert FURNACE 2400 F 


Light Plant. Fanbelt driven Since 1935 


from pickup or small gas en- Beek Hobbyists ® Schools ®© Inventors, etc. 


sine, Operaia na dilh, Make your own castings of any metal 
pounds. Guaranteed. With 


Voltmeter, switch, and pulley. 


‘= from cast iron, down to lead and zinc. 
= Available in 6 “re bike. Sree ea. shld? 
plete units from $42.00 to en 
Regular $89.50, now $49.50. -R B 
Send check or money order.  25¢ for circular—refundable. 


| Virden Perma-Bilt, Box 1068 PS, Amarillo, Tex. 79109 | KANSAS CITY SPECIALTIES CO. ebri 


Middleton, Wisc. 


~ BILL PROBLEMS ? 


HEAVY DUTY BALL-BEARING PUMP | 
f dried e DRAIN « SPRAY * CIRCULATE «© Famous 
å all-meta 


NOBODY REFUSED up to $17,500.00 


POOR CREDIT, No Trouble. NOT A LOAN CO. 
send Your Name for FREE APPLICATION. 
AUTOMATIC ACCEPTANCE e Dept. 97 

941 Mouton St., New Orleans, La. 70124 or 
318 Broadway Bivd., Reno, Nev. 89502 or 
307 Pocasset ia ECCS: R. 1.02909 


etal, rust-proof XB pump with stainless shaft. Use 
14 HP or larger. 1 HP for up to 5,200 GPH 60° high 
“en, or 3,000 GPH from 25’ well. 114" inlet. 1” outlet. 
For belt or direct drives. Only .. $12.95 
« Famous Type P won't rust or clog. “Bronze bear- 
Fra. ing. Hundreds of thousands in use. Up to 2,400 
GPH. 1” inlet. 34” outlet. Only.. $8. 95 
Postpaid cash with order. Money Back Guarantee. 


LABAWCO, Box 4, Belle Mead, N. J. 08502 


; jone ac i Life Time FREE = 
"Guarantee H EAVY D U TY- A RG W E L D F R Guarantee 10-PIECE WRENCH, PLIER 


mew Advanced 1968 Modei 110 Volt Arc Welder. Se iy AND SCREWDRIVER KIT 

uy a better welder anywhere at this low price. i - ! f 

ENCE NEEDED. With our easy-to-understand welding book, (wrench sizes 13/64 to 7/16") 
anyone can braze, solder and weld any metal, even aluminum, 
NOTHING ELSE TO BUY. Comes complete with rod holder, 
helmet, ground clamp, twin carbon torch which generates over 
11,000 degrees heat to braze, solder, cut, melt and bend all 


metals. Also included FREE $2.00 supply of 1/16” and La” | | 
welding rods, 1/4" carbons and flux. LIFE TIME GUARANTEE. 


Never a repair charge for parts or labor. MONEY BACK GUAR- 
ANTEE. Try it for 10 days. If not completely satisfied, we will 
immediately refund your money without question. SEND ONLY 


$2.00 a ae a oe pay postman pie eh ar oe 
: : or send full price ‘ and we pay postage. emember: 
Order Direct from factory: NATIONAL ELECTRIC, Dept. PS-1, DELRAY, FLORIDA ABOVE BONUS GIFT FREE 
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This great 
RIDGID 


Tube Cutter 
tools forthe 4 ) 
price of 1. 


It's the RIDGID No. 15 | 
tube cutter, and it's one | 
of the handiest tools ever ` 
invented! 
One. It's the smoothest little 
tube cutter available for all 
346" through 1%” copper, 
brass and aluminum tube, 
also thin-wall conduit. * | 
Two. Our tool is also a ` 
reamer. The blade folds 
into the frame where it’s 
out of the way but always handy. 

Three. The No. 15 is also a gas cylinder wrench. The 
key is cut right into the blade... it can't get lost. 


So get 3 tools for the price of 1. Get a RIDGID No.15 
Tube Cutter at your Dealer’s. He carries a complete 
stock of Work Saver Tools 
from The Ridge Tool Com- 
pany, Elyria, Ohio 44035. 


RIDGID 


MINI- ee dj 


Lawnmower /Snowplow/Bulldozer/Funmobile 


Inexpensive, easy-to-assemble tractor a + OS Rice 
kit. Minimum mechanical ability ! TR Sal 
needed. Safe on hills. Full line of aay : À 
attachments. Write for Catalog 50¢, 
Plans and Parts Price List $5.00. 


C. F. STRUCK CORP. 
Dept. PS-18, Cedarburg, Wis. 


Now Possible To 
Shrink Hemorrhoids 


And Promptly Stop Itching, 
Relieve Pain In Most Cases. 


Science has found a medication with 
the ability, in most cases—to stop 
burning itch, relieve pain and actually 
shrink hemorrhoids. 

In case after case doctors proved, 
while gently relieving pain and itch- 
ing, actual reduction (shrinkage) took 
place. 

The answer is Preparation H®— 
there is no other formula like it for 
hemorrhoids. Preparation H also 
soothes inflamed, irritated tissues and 
helps prevent further infection. In 
ointment or suppository form. 


Toy That Became a Steering Machine 
[Continued from page 85] 


works to our benefit, even though we are 
not aware of it. The wheels of a bicycle 
act as gyros and help to keep it erect. A 
rifle bullet hits accurately because in its 
flight it becomes a miniature gyro. The 


| rifling in the barrel imparts the spin, and 


the spin produces the directional inertia 
that keeps the bullet from tumbling end 
over end. But perhaps the gyroscope is 
most mystifying when it functions as a 
compass, and points to true north without 
using the earth’s magnetic field. 

Enter the gyrocompass. Vagaries of the 
earth’s magnetism have always been a 
bother to navigators. If the gyroscope’s 
affinity for the stars could be changed 
into a desire to maintain a pointing of 
true north, a directional instrument free 
of magnetic aberration would result. This 
was accomplished almost simultaneously 
in England, Germany, and the United 
States more than 50 years ago, and the 
gyrocompass was born. 

With magnetism rejected as a guide 
(and good riddance, because magnetic 
north and true north are many miles 
apart), gravity was the only other earth 
characteristic that could be latched onto. 


-Remember that a still pendulum always 


points to the center of the earth. Soa 
weight was attached to the gyroscope. 
As the earth turned, gravity kept pulling 
on the weight, and this precessed the 
gyro constantly back to north—the only 
possible neutral position. 

To make this action possible, a gyro 
must be supported in a gimbal, a pin- 
hinged frame giving it freedom of move- 
ment. This is so basic to gyro mecha- 
nisms that technicians classify them by 
the degree of freedom the gimbaling pro- 
vides. An “ODF” (one degree of freedom) 
hangs in one gimbal frame; a ““T DF” (two 
degrees of freedom) in two gimbal frames, 
one within the other. 

What a “rate gyro” is. Perhaps the 
most common application of the small, 


| instrument gyro is for the detection of a 


minute change of direction—for instance, 


| in an airplane, a submarine, or a missile. 


This is called a “rate gyro”; on a plane’s 
instrument board, it becomes a “rate-of- 
turn indicator.” It slavishly obeys the 
laws we have worked out with the curved 
fingers and thumb of the right hand. 
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Toy That Became a Steering Machine 

The rate gyro (an “ODF” device) 
senses individual changes of direction and 
tells their magnitude. Remove a spring 


that restrains its gimbal, and all the little © 


changes are added into one sum: you 
have the “integrating gyro.” (Integrating 
means to sum up.) 


Beating friction. The ability to main- | 
tain a fixed position with respect to space | 


is strictly true only for the theoretically 
perfect gyro that has eliminated friction. 
There is no better way to do away with 
friction than to do away with the bear- 
ings that cause it. 

This is the philosophy behind such 
exotic developments as gyroscopes in 
which the rotors are supported by mag- 
netism, or by electrostatic repulsion. 
(Your comb makes your hair stand up, 
on dry winter nights, by electrostatic re- 
pulsion. ) 

And now to return to our little house- 
fly, who flaunted his sophisticated gyro 
at the beginning of this article. The pic- 


ture there shows the two pendulous rods | 


that vibrate constantly during flight, to 
keep him on a straight course. Zoologists 


call them “halteres.” Remove them, and | 


the flight path of the fly becomes a lurch- 
ing and uncontrolled one that ends in a 
crash landing. 

The fly showed that you can have the 
effects of a spinning wheel without the 
spinning wheel. It stimulated unconven- 
tional thinking that has already produced 
the tuning-fork gyro, the laser gyro, and 
the piezoelectric gyro, and sees the purely 
atomic gyro on the horizon. This rival- 
camp activity in turn stimulated the pro- 
ponents of rotation into producing the 
spinning wheels that, like vagrants, have 
no visible means of support. 

You may wonder how vibrating rods 
can become a gyroscope. If you will re- 
sort to our trusty right-hand rule, and 


curve your fingers in the direction the 


rod bends, your thumb will show that a 
spin vector exists. This will also be the 
key to the tuning-fork gyroscopes just 
mentioned. 

The fly may upstage humans with his 
fancy stabilization system, but it gives 
him no status among his fellow insects. 
Many of them, specimens preserved in 


amber show, have been using vibrating | 
| 


gyros for millions of years. 
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Bost Low (oat 
Electric ARC WELDER 
MONEY CAN BUY 


COMPLETE READY TO USE 


LIFET ME 
GUARANTEE 


10 DAY 
TRIAL 


a p p | 
ead Ee ‘ FWA) 
WELD, BRAZE, SOLDER, CUT. Topsin performance and 
value, Ideal gift, educational, profitable, enjoyable. No exper- 
lence needed. Use 14” welding rods and 4” carbons to make or 
repair auto bodies, fenders, trailers, boats, toys, furniture, farm 
equipment, garden tools, anvthing of metal, even aluminum. Op- 
erates on 110 V. line. Produces to 33,000°. Complete ready to use. 
WORLD'S GREATEST WELDER VALUE. BRAND NEW. 
YOU CAN PAY MORE BUT YOU CAN’T GET A BETTER 
LOW COST WELDER. Over 500,000 in use by home owners 
farmers, hobbyists & mechanics, LIFETIME UNCONDITIONAL 
| GUARANTEE. Simply return. We will repair or replace and 
ship free of charge. You Get: FULL FACE SHIELD, heavy; 
| metal cabinet, ground clamp, 12 ft. heavy cables, SPECIAL 
combination carbon are torch & rod holder, carbons, welding and 
brazing rods, flux, solder, welding manual. ORDER TODAY § 
ON 10-DAY UNCONDITIONAL MONEY BACK TRIAL. 
SEND ONLY $2 00 and ‘pay $16.95 plus C.O.D. 
| "ik pi. charges on delivery, 
or senil only $18.95 for postpald shipment ih 1°.S.A., 


FREE 5200 gift ot rods, flux and solder. FREE 


FOUR-WAY WELDER £2, 


i810 So. Federal St., Dept. R3-A, Chicago, 60616 


t Your Own 


Cards, Stationery, Advertising, Circulars, 
labels, photo and movie titles, church work, 
tags, greeting, sympathy, prayer cards, ete. 
pave money. Pays for itself in a short time. 
Own a Printing Business 


“aa, Good Profit. Raised printing like engraving 
" too. Have home shop. We supply everything. 
Direct from factory, only. sily followed 
rules. Write now for free details. LSEY 
PRESSES E-33 Meriden, Conn. 06450 


INVENTION, ONLY 2” LONG 
SHOOTS THRU 100 | giym “Uy 


‘B-B SHOT’ sence soe 
š | MAKE THIS TEST ... Load your 
‘BB Shot’ and fire against this magazine. Notice that it drives 
BB’s through more than 100 pages. Though only 2” long x 1” 
in diameter, this pocket-size device has amazing power and 
accuracy. Use it for targets, pests and hunting. Scientifically 
designed for high power, operating ease and safety. _ l 
FREE! Get the ‘BB Shot’ now—we’ll include an extra Velocity 
‘i+ Cone and FREE Target, BB’s and Automatic BB Dis- 
penser . . . all for only $1.98 ppd. 3 for $5.00 ppd. Money Back 
Guarantee. Not sold to N. Y. C. residents or minors _ 
GRAYSON CO. + Dept. F-8, 210 Fifth Ave., N. Y. 10 
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GO AHEAD! Ask Your Dealer to 


Demonstrate this BENJAMIN 


.. then You'll Know Why Today's Oldest 
AIR RIFLE is Still the Most DEPENDABLE 
BB or PELLET GUN ever made! 


This Single Shot Model isn't new. It’s been around since 
1908. In Performance and Popularity it has more than 
proved itself ta be the Dominant Hi-Compression Air 
Rifle in the field. Does that surprise you? Probably if 
you owned one you'll find you agree it cannot be 
equalled, much less surpassed, in qualities which con- 
tribute to Better Shooting. A universal favorite for all 
uses — Indoors or Out. This gun combines such distinc- 
tive features as Genuine Bronze Barrels, Machined Brass 
and Steel Parts, Superior Workmanship with Modern 
Refinements and Styling to deliver Power, Accuracy, 
Dependability that rightfully put it in a class by itself. 
Choice of BB or 177 or 22. At Benjamin Dealers. 
Benjamin ( we 310 CAL. BB—No. 312 CAL. 22 FREE! 


Amig Ret- : : 
ommended PELLET —No. 317 CAL. 177 PELLET. Catalo an namin | 


BENJAMIN AIR RIFLE COMPANY Reneaters ole. _BB 
832 Marion St., St. Louis, Mo. 63104 | 


today! 


Super Filer No. 11 oa and s 
circular saws 6” to 


finished. S 
no side pull. Includes 8” file. PPD. 


“TRU-CIRCLE’’ 
saw set automat- 
ically sets teeth 
at 10° $9 9 
or more. 


PPD. 


ONEY BACK GUARANT 
A. D. McBURNEY, 1610 Victory Bivd., , Glendale, Calif. 91201, Dest. S-18 


Z} CANADA'S FINEST LANDS 7 
S >p from $4.00 ANACRE! * 


Our catalogue lists properties, acquired through estate liquidations, 
at unbelievably low prices. Ideal for fishing, hunting, cottages, timber, 
minerals and investments. Many have lake and river frontage. Title 
is guaranteed. Small monthly payments. Investment potential is enor- 
mous. Write for free catalogue. 


CANADIAN ESTATE LAND 
| 194 WILSON AVENUE, TORONTO 12, CANADA 


HIGH SPEED 
DRILL BIT MIX 


40 Drills $250 ADD 35¢ POSTAGE 


Only & HANDLING 


A fabulous buy. You get 40 assorted, American made high 
speed drills. From 1/32” to V4" in varying lengths. All sharp 
= and ready to go. Also available ay High Speed Wire Gauge 
Drills 460 to 80 for only $3.95 ppd 
CONSUMER BARGAIN CO. 
Dept. PS-9, 15 Matthew St., Farmingdale, N. Y. 


To Make and Sell Ornamental Concrete Items 
You Need MOLDS 


For Thorough Info 

On Over 300 

Different Molds 

You Can Buy And 

Use Plus Complete 
Start To Finish 
Professional Instructions 
RUSH $2.00 for book 


TURN CONCRETE 


SUITE 101 | 
DEPT. 31 


A 


INTO GOLD 
CONCRETE MACHINERY COMPANY, INC. 
839 Lenoir Rd.-P. O. Box 99- Hickory 7, N. C. 


198 | POPULAR SCIENCE 


Manned Observatory in Space 
[Continued from page 100] 
bright as the sun’s surface, that it can be 
seen only from above the earth’s light- 
scattering atmosphere. 

How telescopes are aimed. Ingenious 
mechanical devices will compensate for 
the ATM’s disadvantage compared to an 
earth observatory—lack of a rock-steady 
base for mounting and aiming telescopes. 

Three 425-pound gyrowheels called 
Control Moment Gyros enable the ob- 
servers to slue the whole spacecrait 
around, to aim the telescope tube at the 
sun. This orientation also permits the 
solar cells to extract maximum power 
from the sun’s broadside rays. 

A further refinement of aim 1s required, 
however, to counter the effects of elastic 
and thermal distortion of the ATM’s 
structure, and of the movements of the 
astronauts within it. Therefore’ the 
ATM’s instruments are mounted on a 


| cruciform spar that is suspended in a 


separate gimbal system, for fine control. 
Electric motors, governed by a sophisti- 
cated sun-oriented fine-pointing system, 
rotate the mount around the two gimbal 
axes and also its longitudinal axis. 

The spar and the instruments can thus 
be trained and kept pointed at any spot 
on the sun’s half-degree-of-arc disk with 
an accuracy of 214 seconds of arc—1/720 
of the sun’s diameter. 

While there will be room in the cabin 
for two observers sitting side by side, 
it is expected that one observer will be 
able to aim and operate the array of in- 
struments. This should enable the two 
astronomers to spell each other at ob- 
serving tasks. The one on duty will 
need to be fresh and alert—for the birth 
of a solar flare occurs within minutes, 
and there may be only a few chances to 
detect and record such an event. Films 
brought back to earth will picture solar 
happenings with a quality of resolution 
far surpassing TV-like transmissions from 
unmanned satellites. 

The first Apollo Telescope Mount, for 
observations of the sun, will be only a 
beginning. Already studies are under 
way for an advanced version of an orbital 
telescope mount that will permit astro- 
physical observations of stars and gal- 
axies, dim in comparison with the bright 
face of the sun. is) 


Gravely’s 50th Anniversary Tractor 
[Continued from page 142] 
brakes really paid off. Ruts, potholes, 


and weed clumps threw the machine off 


course. Huge hummocks fought the steer- 
ing wheel, but by kicking brakes as need- 
ed, the tractor spun out a good furrow. 

Climbing out of the pit on the other 
side, I stalled. One wheel was spinning 
free in a pothole. I tried applying brake 
to the spinning wheel. It worked. Ef- 
fortlessly, the other wheel dug in and we 
lurched up out of the pit. This was fun. 
I played around most of the afternoon 
doing a grading job I don’t think Gravely 
really intended the tractor to do. Fin- 
ished, the rough construction pit had 
been reduced to a gentle swale ready for 
seeding. On normal going, the tractor 
really does plow, up to 11 inches deep. 

Satisfied that the 424 was all the work- 
horse it was claimed to be, I tried to 
evaluate it in other ways. The gas tank, 
a big one, still was a quarter full—econ- 
omy was good. The headlights, located 
behind a plastic diffusing panel, project- 
ed a fan of practical work light ahead 
and also got it down into the working 
area where it was needed. The controls 
worked easily and took little skill. My 
only criticism would be the deck-height 
control on the underslung 50-inch cutter. 
Here, the spring-loaded handle that ad- 
justs the trailing-wheel height is pretty 
stiff, but, of course, one doesn’t use it 
very often once it’s set. 

Your wife can use it, too. I would defi- 
nitely characterize the Gravely 424 as a 
man’s machine—although, obviously, the 


make it a cinch for your wife to handle 
normal grass cutting. Implement changes, 
which from an engineering standpoint 
are very well thought out, really show 
just how strongly these components are 
built. They are not lightly formed imple- 
ments intended for quick obsolescence. 
Gravely has a long background of com- 
mercial-equipment building and the con- 
| cepts carry over. The cutter decks each 
weigh several hundred pounds, the plow 
is solid steel and iron, and coupling and 
latching on these units make sense. 

All in all, the Gravely 424 is a husky, 
free-from-belts, fine-performing machine 
that really puts the power to work in the 
right places. is] 
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simple controls and smooth operation 


PERFECTION IN A PIPE 


KIRSTEN’S exclusive radia- 
tor stem helps cool the 
smoke before it reaches your 
mouth ...traps impurities... 
lets you easily remove ex- 
cess moisture. Imported 
aged Mediterranean briar 
bowl. Hand-finished vulcan- 
ite bit. Truly a quality pipe 
that reflects the pride of old- 
world pipe makers. Order 
your KIRSTEN today. 


DT pani 


FREE! write for 
your free copy of 
our full-color 
catalog of 
KIRSTEN Pipes 
and accessories. 


KIRSTEN PIPE COMPANY, INCORPORATED 


Dept. PS-1, Box 5227, Seattle, Washington 98107 


save Money nWOOD 


| Hardwood Veneers... Hardware. 
| Wood Shop Supplies and Equipment 
. Power Tools 


For 38 Years, Serving the Wood Hobbyist. | | 
Heme Craftsman, ee Ml 


| Hardwoods, Fine Plywoods, 
Inlays, Mouldings, Mosaic 
Tile, Tools, Lamp Parts, 
Upholstery Supplies 

Your new MONEY SAVING wood 
and workshop buying guide now 
ready! 140 page. Full color! Your 
best “one stop” source for finest 
kiln dried domestic andimported 
hardwoods, veneers, + aa 
modern and traditional legs. 
over 1500 items. 

STANLEY TOOLS at Discounts 
Startling savings on top name 
power tools, hard to find cabinet 
hardware, lamp and upholstery 
Supplies. New projects and kits. 
Enclose 35¢ to help pay mailing 
over - 4500 items and handling costs. Mail coupon. 


Now Ready! oe oe ot M n N O E M 
CRAFTSMAN E 
WOOD SERVICE COMPANY ! 
2729 South Mary, Chicago, Illinois 60608, Dept. B-18 
Rush new Craftsman WOOD Catalog. I enclose 35¢ to help pay mailing cost, 
I a 
ADDRESS 
ZIP 
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: Pigra wire 
ay ag 


PREi Tb Comte 


FIND BURIED TREASURE), 


1O-DAY MONEY BACK GUARANTEE 


“~ ALL TRANSISTORIZECG 


3 ft. portable detector finds | 
buried metal objects, Signals 
location with loud audible sound. 
Detects gold, silver, metallic ore and nuggets 
of all kinds. Find lost coins, jewelry, indian 
artifacts, civil war souvenirs., Treasureprobe 
guaranteed to equal detectors selling to $150 
or yourmoney back. Absolutely complete, sen- 
sitive earphone, 9v battery, nothing else to buy 
TO ORDER:Send check, cash or money order, 
$5.00 deposit for COD in Calif. add 76¢ tax. 
TREASUREPROBE Dept. PBE 
P.O. Box 3446, Granada Hills, Calif. 91344 J 


BILL PROBLEMS? 


WE CAN HELP YOU — TODAY 
NOBODY REFUSED UP TO $18,000.00 
| Bad Credit No Problem = Not a Loan Co. 


Send Your Name and Address For FREE Application 
To Nearest Office 


” INTERNATIONAL ACCEPTANCE, dept. M-11 

* 5133 N. Central Ave., Phoenix, Ariz. 85012, 
119 Ann St., Hartford, Conn. 06103, 

New Orleans, La. 70130 

Windsor, Ontario, Canada 


507 Carondelet St., 
or 504 Victoria Ave., 


‘MUSCLE BUILDING 
INFORMATION 
Sensational New Isometrics 


Less Time—Less Effort—Better results 
BODY-TONE, Box 638-E, North Miami, Fla, 33161 


- E @ .S1. 
LASER RIFLE ELECTR ONIC LASER, 
AS "COMMUNICATION, HELIUM- 
NEON LASER, $4.05 
&Lructions, Parts Lists. 
Addresses, ae 
LOGU 


. E ë è 


CERS 
ROY DAVIS LABORATORIES, Dept, PS 
O. Drawer 17067, Jacksonville, rida 32216 


PROSTATE 
SUFFERERS 


Now get 24-Hour 
Safe Protection from 


Uncontrolled 


in post-prostatectomies, 


and embarrassment. with “Desert Dri” 
.s revolutionary new incontinent pants with exclu- 
Snup-in Safety Liner that gives com- 


at Renae a mem RR USB BBA BR AA D i e a SRA Aaa aD Se eae Soa 
ee ES 4s ‘ iiie p i z Sie A A PAE 


In cases of prostatitis, 
pertrophy or 
vou ean end discomfort 
Arprods, LCA 
sive, TRILATED, Always-dry, 
plete around-the-clock protection from UNCONTROLLED WET- 
TING] 1006 waterproof plasticized rayon knit with elastic waist 


prostatic hy- 


and leg bands. Extra adjustments for safety and comfort, Triple- 
layer liner permits moisture through while Sanitized-Treated next- 
to-skin layer stays hygienically dry, comfortable, odorless and 
xerm-Iree, Waist sizes 20" to 44°—$5.95 including liner. Replace- 
ment liners-—$2.95 ea. International Convalescent Aids, Dept. 
A-999. i4 East 38th St., N.Y. N.Y. 10016 or Dept. A-999, 1125 S. 
Crenshaw Bivd., Los Angeles, Cal. 90019. 
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Science Works on Your Headache 
[Continued from page 73] 
for minor change in correction caused 
more headache than the need for major 
change—evidently because the person 
who can almost see well strains more. 
Another frequent cause of headaches is a 
slight twisting out of shape of glasses 
worn by patients with astigmatism. An- 
other headache cause is convergence in- 
sufficiency—inability to focus the eyes 
well for near vision, especially in young 
people about 20. Reading glasses help, 
but eye exercises are often more effective. 

@ Annanase, a drug from the pine- 
apple plant, now appears to be useful in 
overcoming headaches from sinus dis- 
ease. The drug combats inflammation. 

@ Allergy headaches often go unrecog- 
nized for years, report University of 
California physicians. The kind of pain 
and location don’t distinguish allergic 
headaches from other types, but there 
are helpful clues. Some victims have 
histories of other allergic problems such 
as seasonal or year-round nasal stuff- 
ness, eczema, hives, or asthma. 

Among the most common causes: pol- 
lens, house dust, cat and dog dander, 
foods such as milk, fish, nuts, chocolate. 
In treating the patients, the physicians 
used desensitizing injections against pol- 
lens and house dust. Most benefited 
markedly, and 36 percent were freed 
completely of headache attacks. 

The cheerful side. There’s still much to 
be learned about headaches. But there’s 
a cheerful note to end on. Most head- 
aches, however painful, aren’t dangerous 
to life. In most, emotional stress plays a 
significant role. In French factories and 
offices where employees do simple exer- 
cises during coffee breaks, the incidence 
of headaches has been halved. The pro- 
gram has been especially successful in 
the most stressful departments, such as 
assembly lines. 

Here at home, too, Dr. Stewart G. 
Wolf, head of the Department of Medi- 
cine at the University of Oklahoma Med- 
ical Center, an enthusiastic advocate of 
sports as a means of discharging emo- 
tional stress, has reported that many 
people with severe headaches coming on, 
even migraine attacks, can stop them 
short with a game of handball, squash, 
or other vigorous exercise. iis) 


Rustic Hourglass 
[Continued from page 173] 


For the two bases and the separator, 


choose a section of your log that’s 


sound condition and in proportion with 
the goblets. Allow enough extra diameter 


for the three tie rods—which can be brass 
or aluminum rod of is” or 14” diam- 
eter, or even bronze brazing rod. 

Slice off three slabs at least an inch 
thick, allowing extra for dressing down. 
If possible, cut through the log at an 
angle for slabs of greater strength and 
character. 

In laying out the tie-rod holes, space 
them as far apart as possible, for stability. 
After truing all faces, stack the three 
slabs in their original positions for drill- 
ing. Use a bit with a diameter slightly 
larger than that of the rods you’ve chosen. 
Sand the faces of the slabs smooth, but 
leave the edges rustic. 

Punch the center of the middle slab 

equidistant from the tie-rod holes and 
drill through: it with a bit the same diam- 
eter as the stems of the sawed-off goblets. 
Fit a wood plug to this hole and center- 
drill a %.6”’-diameter hole in it. Trim 
this plug 34” shorter than the thickness 
of the slab and glue it in place, recessed 
equally from each face. 

Cut a metal disk and two light card- 
board disks the same diameter as the 
plug; centerdrill the metal disk for an 
orifice the same diameter as the one in | 
your test bottle cap. Cut holes in the 
cardboard disks a bit larger than those | 
iin the hollow stems. These disks serve 
as cushioning gaskets. 

Cut the tie rods oversize and thread | 
ne end of each. With all parts assembled 
mark their finished length and trim and 
hread the second end. For a brushed 


ffect, scuff the surface as shown in the 
ast photo, and lacquer immediately to 
reserve the brightness. 
Reassemble the unit to check all sizes, 
oading it with sand for final flow tests 
nd time trials. Disassemble again and 
pply a clear finish to the three slabs. 
setting the honed goblet rims against the 
nds while the finish is still tacky will 
ssure a leakproof seal, but you’ll have 
plug the bottom of the filled goblet | 
d prop it upright while the finish dries. 
‘or final assembly, tighten the acorn n 
'ently and evenly all around. 
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GOVT. SURPLUS 4:221: SAVE £ 90% 
Wio E gw BARGAINS o 
| HEAVY DUTY DC MOTOR | 
Rated 334 HP @ 26 Y.D.C. @ 2500 RPM | 
shaft Sne, Also runs well on 12 V.D.C, 
at reduced power, 3 to 1 internal gear 
reduction. Continuous duty compound 
wound. Fan cooled. All ball "bearing con- 
struction. 15” Lx 6” Wx 1112" H. 54" — 
12 tooth male or female shaft, Mfd. by 
Westinghouse. Exc, for use with hydraulic 
Pumps, electric cars, etc. Approx, Sb 


COST $212. Shpg wt. 45 Ibs. NEW. $2 
(Stk. #1894) 


CEN FH OSH Sod 


DC JET GENERATOR ARC WELDING KIT mrg. by 
G.E. 400 AMP DC continuous duty @ 3700 RPM @ 30 V.D.C. 
Capable of up to GOO AMP intermittent. Kit contains Gen., 
Volt. Reg. Voltmeter, Electrode Holder, Welder's Helmet, 
Toggle switch, 1g” Welding Rods & Welder'’s Gloves & 2 
Rheostats. All units guaranteed pre-tested, Shp. wt. 110 Ibs.- 
Approx. GOV'T COST S700, Complete Kit $64.50 (Stk. #75) 


MOTORIZED REDUCTION GEAR 
110 to 1 reduction. La HP @ 62 RPM 
under load @ 24 V.D.C, Reversible. Alse 
runs well on 12 V.D.C, at reduced rating. 
Exe. as heavy door opener, sidewalk cart motor, winch or cap- 
stan.’ 5g” shaft, 12” Lx 4” W x 434" H. GOV'T COST $249. 
Gov't overhauled cond. Shpk. wt. 12 Ibs, $17.50 (Stk. #2311) 


NEW! BIG! 1968 CATALOG 


Send 25c for amazing catalog with 1000's of | 
bargains in hydraulics: electrical, marine, auto- 
motive items, etc, Order from this ad. All prices | 
FOB Culver City, 506 deposit required for all 
COD sales. Cal, res. add 56, sales tax. Must 
include your zip code number. Satisfying mail 
order customers thru-out the world for 23 years. 


"AIRBORNE SALES CO. den. rsise 


8501 Stellar Dr. + Box 2727 + Culver City, Calif. 90230 


SAVE COSTLY 
a PLUMBING 
“> REPAIR 


POWER 

BLADES 
OUTCUTS 
THEM ALL 
WALL-TO-WALL 
1” TO 12” PIPE 


HELPFUL FREE BOOK 
How To Clean All Drains 


Valuable sixion on remov Roots rease, Detergent, Rags in 

TOILETS, Boge fe URINALS, BATHTUBS SHOWERS, HOUSE- 
TO-STREET SEWERS. Get rid of foul odors. Do your own rod- 
ding or tart your own Business. Receive FREE SKETCH of 
Plumbing pipe layout, latest techniques. Save Plumbing Bills. 
Cut this a re now and write your name and address beside it 
for useful FREE BOOK on Power and Hand Units. No Agent 
will Call. Chino Phone Kildare 5-1702) MILLER SEWER ROD, 


EPT. PSR. 4642 N. CENTRAL AVE., CHICAGO, ILL. 60630. 


| 


BUILD YOUR OWN 


Complete, casy tofollow Camper Plans, 
Instructionsand Materials List$3.95 go 
SATISFACTION GUARAN TEED f s ; 
PICKUP COVER PLANS $2.00 o 
EQUIPMENT CATALOG $1.00 
Refundable on first order. 
SEND DIME FOR DETAILS 
SEND CHECK OR M.0. 
FOR PLANS 


SAVE 50% ON CAMPER KIT 
All items from our catalog to 
build a $1,795 camper, 8 ft. 
10’, 10'°6” or chassis unit. 


| VIKING CAMPER SUPPLY, INC. 
94-JP Glenwood Ave., 
Minneapolis, Minn. 55403 


Please send __..----..- for 

A VIKING B which I enclose $---=--=-==" 
NAME u.cnoeeeee eee sees 

CAMPER SUPPLY, INC. ADÜRESS ees 
aap Glenwood Assos [CITY -------------------- 
ETATE cscsccence Ah T 


MAIL 
ORDER 


USE THOSE BABY FOOD JARS 


Handy Dandys are sturdy, plastic caps that 
snap into y” pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing al! kinds of small parts and things. 
Keeps your workshop neat. 10 for $1; 36 
for $3.00; 72 for $5.00; 500 for $32.50. 
Handy Dandys only. No jars. Shipping paid 
anywhere in the USA. Send payment with 
order—no C.O.D. Wickliffe Industries, Inc., 

P.O. Box 244, Dept. PS-1, Wickliffe, 
Ohio 44092. 


LEARN UPHOLSTERY AT HOME 


Send for free illustrated book on home study 
course for upholstering sofas, chairs, foot- 
stools, built-ins. New methods, all styles 
including fabulous new Naugahydes. Free 
special upholsterer’s tools. Fine spare time 
income, high-paying job opportunities all 
over. Earn while you learn in spore time. 
Fascinating. Approved for veterans (if 
eligible send attention Vet. Advisor). Write 
for free hook, free sample lesson to Mod- 
ern Upholstery, Box 899-AKJ, Orange, Calif. 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4” of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don’t core if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25¢ to cover postage and 
handling to Joe Weider, Dept. 100-18D, 
531 32nd St., Union City, N.J. 
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SHOPPERS’ MAR 


A selection of products available by mail for Popular Science readers. 
All merchandise wai ona niii back guarantee. Order directly from advertiser. Please include your xip code. 


FREE!!! POWERFUL MUSCLES FASTI 


Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 


powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fost! Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-15 
Northeastern, Dearborn, Mich. 48126. 


Thousands of | 
, exciting tool 


A 
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SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., PSD-1, 107 
Walnut St., Philadelphia, Pa. 19106. 


GET MAIL ORDER RESULTS! 


Mail Order Advertisers: 
way to increase your business. 
of advertising you are now reading repre- 
sent the newest profit-producing vehicle for 
smart mail order men. Your ad in this sec- 
tion reaches a market of more than 7 mil- 


Here's a great new 
The page 


lion top-notch prospects: ‘‘men with drive," 
who are accustomed to buying by mail. 
Write for complete information to Harry 
Fleischman, Popular Science Monthly, 355 
lexington Ave., New York, N.Y. 10017. 


NEW EASY WAY TO MAKE FURNITURE 


"How to Build Your Own Furniture," by 
R. J. DeCristoforo. Exciting new component 
method for making furniture. Build cabinets, 
shelves, room dividers, tables, desks, etc.— 
out of simple combinations of slabs, rails, 
& legs! How to work with all woods, ply- 
woods, composition boards. Also covers 
ready-made elements, brackets, fasteners, & 
the latest hardware. 6” x 914," Paperback. 
Illus. $1.50. Popular Science Skill Books, 
44 Hillside, Manhasset, N.Y. 11030. 


———— S 


TOOL SKILLS BY-THE-NUMBER 


"How To Use Hand and Power Tools,’’ by 
George Daniels. Complete tool-by-tool cov- 
erage—everything from try-square tech- 
niques to versatile new power tools, clearly 
explained & illustrated. How to choose & 
get top results with basic saws, chisels, 
rasps, drills, routers. Special chapters on 
glues, clamps, abrasives. Plus shop safety, & 
project debugging. 6” x 914". Many photos. 
Only $1.50. Popular Science Skill Books, 
44 Hillside Ave., Manhasset, N.Y. 11030. 
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VALUABLE ELECTRICAL KNOW-HOW 


"How to Be Your Own Home Electrician," 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 
switches to full service wiring. All about 
tools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
on trouble shooting & circuit testing. Paper- 
back. Many photos & drawings. $1.50. Popu- 
lar Science Skill Books, 44 Hillside Ave., 
Manhasset, N.Y. 11030. 


CLASSIFIED ADS $1.75 per word 


1 AUTOMOBILES & 
MIDGET CARS 


JEEPS. Dropshipped! Prices, Informa- 
tion $2. Robert Evancho, John Street, 
Simpson, Penna. 18407. 

ANTIQUE Auto-Computer Analysis of 
10,000 recent Advertisements. Lists Makes, 
Years, Models. Conditions, Prices. Locates 
Owners, $4.00 Delivered. Murray Pask, 
12-37 Bateman. Saskatoon, Sask., Canada. 


2 AUTO SUPPLIES & 
EQUIPMENT 


REPAIR Your Muffler or Tailpipe. Keep 
Deadly Carbon Monoxide out of your Car. 
New, Impregnated Fiber Glass Material 
Will outlast Muffler. Send $2.00. PWCRS., 
pty ical Street, Pittsburgh, Penna. 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves, Etc. Catalogue $1.10. Antique Auto 
PS10 Milwaukee, Wisconsin 53204. 


CROSLEY New, Used Parts. Service 
Motors, 616 Burnside, Inwood, L. I., New 
York 11696. 


MODEL “A” Parts. List 25c. Matco, 303 
South Walker, San Pedro, Calif. 90732. 


FREON auto compresso® wanted, G.M. 
used, scrap, parts. Bar, 7120 Carnegie 
Ave., Cleveland, Ohio 44103. 


FOREIGN Car Parts. Discounts. Service 
Motors, 616 Burnside, Inwood, L. I., New 
York 11696. 

WORLD'S Largest Distributor Of Hi- 
Performance and Custom Automobile 
Parts. Special Offer-Send 25c For New 
168 Page Catalog. Honest Charley, Inc., 
Box PS8535, Chattanooga, Tennessee 37411. 


JUST Out! J. C. Whitney 244-page 
Auto Parts. Accessories Catalog. Save up 
to 50% on over 100,000 items for all makes, 


models of cars, trucks, imported and 

sports cars, Model ‘‘A’’, ‘‘T’’, from 1909 

thru 1968. Send 25c to cover postage, han- 

dling. Write today! Whitney, 1919-PS-1 | 

Archer, Chicago, Ill. 60616. 

3 AUTO TRAILERS & 
CAMPERS 


“PORT-A-CAMPER" — Truck — Trall- 
er — Cartop. Lightweight construction, 
$339.00. Kit form, $259.00. Dealers invit- 
ed. Port-A-Camp Manufacturing, Falcon- 
er, New York 14733. 


PICKUP Camper, Trailer or Pickup- 
Cover ... Build Yourself. Save! Complete 
Plans $3.95 each.Cover plans $2.00. Econo- 
line Bus or Van, Foldout Trailer, Bus 
Conversion drawings, $2.95 each. Satisfac- 
tion Guaranteed. Equipment Catalog $1.00 
(refundable). Details 10c. Viking Camper 

| 94-J Glenwood, Minneapolis, 
Minn. 55403. 


BUILD Your Pickup Camper. Pre-Cut 
Kits. Blueprints. Supplies. Literature 10c. 
Comstock Trailers, ept. 665, Parsons, 
Kansas 67357. 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


KART 5&5, Motorscooter $10, Cushman 
$30, less engines. Minibike $10, Moped $35, 
Harley Hummer $75. complete. (Mailorder 
only). Send 25c (35c for First Class mail- 
ing) for Directory-Catalog Number 136 
listing these and Hundreds of Other Bar- 
gains, Homebuilder’s parts, plans, etc. 
Midget Motors Directory, Athens, O. 45701. 


SNOW Vehicle & Kart Catalog. Hop 
up accessories—speed and performance 
equipment—manifolds, engine mounts, ex- 


haust systems. Send 25c. G.E.M. Products, | 


434 Roosevelt Rd., Glen Ellyn, Illinois. 
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issue (on sale 


_HARLEY-Davidsons — Used bargains. 
New, used parts, accessories, all models. 
Bulletin 35c. Knuth’s (Factory Dealer), 
tte W. Fond du Lac, Milwaukee, Wis. 


‘HONDA 50 to 90-S Big Bore & Stroker 
Kits. Columbia Eng., 2105 E. 37, L. A., 
California 90058. 


CONVERT Bike To Motorbike! Plans.. 
$1.00: Go-Cart or Motorscooter Plans... 
$2.00 each. Go-Byk Industries, Rothsay, 
Minnesota 56579. 


pa a —- ——- - 


INDIAN Scout 1968 models. 4-speed, dry 
electric starter, swing arm, disc 
brakes. Send stamps for free folder In- 
dian, Mammoth 4-cylinder, 400 books on 
cars and motorcycles. Floyd Clymer, Mo- 
torcycle Division PS, Los Angeles, Cali- 
fornia 90004. 


5 AVIATION 


FREE catalog 950 aviation/space books. 
Aero Publishers, 329PS Aviation Road, 
Fallbrook, California 92028. 


BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land/water, 
powered by ordinary lawn mower engine. 
Easy to build. Fun to fly. Complete Plans 
Kit Brochure, and Photo Review $3.00. 
Write: Herb Bartlett, Box 3234-B, Scotts- 
dale, Ariz. 85257. 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas, Information, $2.00. Build 
"Executive" Helicopter. Drawings, Speci- 


fications, $1.50. Helicopter Development, 
Box PS147, Washington, N. J. 07882. 


PROPELLERS, Engines, Plans, Sup- 
lies for Airboats, Snowplanes. Corvair, 
VW, Conversions. 48 page catalog $1.00. 
Banks-Maxwell, Box 3301G, Ft. Worth, 
Texas 76105. 


HELICOPTER, One-Man, Portable. Kits, 


Plans, Information 25c. Photos and three- 
view drawings $1.00. Compcop, Box 1267, 
Redwood City, California 94064. 


AIRBOAT Plans $3.00; Snowsled Plans 
$3.00; Propeller Driven Ice Sled Plans 
$1.00, Complete catalog of supplies $1.00. 


Esco-S, Box 1520, Bradenton, Florida 
33505. 
6 ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 32, Colorado 81240. 


“BALLOONS, and methods for gas pro- 
duction. Appelco, 28070 Ridgebrook, Farm- 
ington, Mich. 48024. Details Free.” 


BUILD rocket engines! Send for illus- 
trated book ‘‘How to Design, Build and 
Test Small Liquid-Fuel Rocket Engines." 
$3.50, No COD. Rocketlab, Dept. PS- 


3-1, 
P. O. Box 5636, China Lake, Calif. 93555. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


$300 BUILDS “Ken's Yot." Fisherman’s 


Dream. 6'x16', Sleeps 4, Head, Galley. 
Plans $5. Stamp Brings Photo. K. Hobbs. 
Fitzgerald, Ga. 31750. 


FREE catalogue—canvas, plywood, fiber- 
glass canoe, Kayak plans, accessories. 
Clark, 115 McGavock Pike, Nashville, 
Tennessee 37214. 

BOAT Plans — Full-Size Patterns — 
Frame Kits specially prepared for ama- 
teurs. New 88 page catalog of over 72 de- 
signs inlcuding Sail, Jets, Inboards & Out- 
boards. . . Cruisers, houseboats, “hot 
boats’’ catamarans ... all types from 8’ 
to 36’ “plus” boat tgailers. New catalog 
only 50c, Glen Mariae, 9152 Rosecrans, 
Bellflower, Calif. 90706. 
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BOAT PLANS, 

PATTERNS, FRAME EITS, BOAT KITS. 
World's largest catalog—over 200 proven 
designs including 40 new complete boat 
kits, fishing boats, cruisers, sailing, ski 
boats, house boats, inboard and outboard 
hydroplanes. Send $1.00 for large plan 
catalog or $2.00 for catalog plus at 
building handbook. Kit catalog—send $1. 00 
or $2.00 for catalog plus boat building 
handbook to Clark Craft, 1709-S Niagara 
Street, Buffalo, New York 14207. 


NEW, used, ~ rebuilt marine motors. Ma- 
rine conversions, fittings, Free catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
Water, Mich. 


FULL size, cut-to-shape boat patterns, 
blueprints. Send 60c for big Mew illus- 
trated “Build a Boat” catalog includes 
Fishing Boats, Garvies, Cruisers, Catama- 
rans, Houseboats—715 to 38. “How 
build a Boat” booklet $2.50. Cleveland 
Boat Blueprint Co., Box 18250, Cleveland, 
Ohio 44118. | 

PLANS, kits, hulls—24 page 20th Anni- 
versary catalog. All class racing boats. 
Flatbottom to Drag Hydros—Midget to 7 
Litre. 50c. Champion Boats, Box 9215B, 
Long Beach, Calif. 90810. 


BOAT Eits. Save money—assemble your- 


j 


FIBERGLASS boat covering. Wholesale 
rices. Free literature and sample. Sei- 
ert’s, Box 1206-X, Green Bay, Wis. 54305. 


FIBERGLASS, Resin, Foam, 
bronze screws. Prepaid, no tax. Boat plans. 
Catalog 25c. Stiles, 11-S Mantua Hts., New 
Jersey 08051. 


- FREE catalogue—plans for canoes, ka- 
yaks, accessories. lark, 115 McGavock 
Pike, Nash Nashville, Tennessee 37214. 


NEW 1967 McCulloch and Other Out- 
boards, 4 H.P.-$108 ... Ti5-$208 ... 18- 
$309 .., 40 Electric $508 . 


60 Electric 
. All Sizes. Literature "50c. Electra 
a Broadway, Brooklyn, New 


5 BATTERIES, 
GENERATORS, ETC, 


COMPLETE Rebuilding Manuals!!! Bat- 


Accepted. Write today! Bayer Publications, 
938FR Betty Avenue, Neenah, Wisc. 54956. 


9 ELECTRICAL 


SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment 
Supplies. Send $1, Refundable, For fae 
mulas, Equipment Guide, Operation Data 


And Catalog. HBS Equipment Division, 
Dept. NT, 3543 East 16th, Los Angeles, 
Calf. 90023. 


METERS — Surplus — New — Used. Panel 
and Portable. Send for list. Hanchett, 
Box 5577, Riverside, California. 


10 WELDING, SOLDERING 


WELDERS—110-220 150 Amperes ie ay 
ot ta 1070 Inner, Schenectady, 


A-LUM-ITE Solders Aluminum Perman- 
ently! Easy Guaranteed Instructions. 1b 
Pound A-Lum-ite $1.00. United, R.D. 2, 
Franklin, Pa. 16323. 


11 DO-IT-YOURSELF 


AUTOMATIC washer repair manuals. 
Any make, model. 13 different Manuals, 


ch ppd; Major Appliance, 


Ave., C eveland, Ohio 44105. 


12 HOME CRAFTSMAN 

101 PATTERNS of smart Gifts, Novel- 
ties, Shelves. Action windmills plus, "Make 
Money Jig Sawing,” $1.00. Mastercraft, 
J55, 7041 Olcott, Chicago 60631, 


MAKE Beautiful Picture Frames from 
distinctive. original designed mouldings, 
Inexpensive. Expect the unexpected. Write: 
Japs, 126-LM Seventh North, Hopkins, 
Minnesota 55343, 
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SHEET metal bend-allowance tables. In- 
sarman free, JJ&S, Box 8632, St. Louis, 
Mo. 63126. 


SKIL-Crafts New ee "67-'68 Cata- 
log. Largest selection of Leathercraft, Art- 
ist, Hobby and Craft Supplies from one 
source. Send 50c (refunded with first $5 
minimum catalog order). Skil-Crafts, Box 
105-PS, Joplin, Missouri 64801. 


2,500 DIFFERENT Plastic Molds, Figu- 
rines, Crafts. Catalog 25c. Steece Broth- 
ers, Box 177-PS, Sioux Falls, S. Dak. 57101. 


WOODWORKING Catalog and Manual 
25c. Plus free ‘‘101 Project Ideas." World's 
most beautiful veneers, lumber, plywood! 
Wood finishing, upholstery supplies. Cane. 
Lamp parts. Furniture hardware. Animal 
whittling blocks. 2.000 workshop products. 
Constantine, 2053-A, Eastchester Road, 
Bronx, 10461. 


FREE Make 'Em and Save Leathercraft 
Idea Manual. Tandy Leather Co., 1001 
Foch, 063, Fort Worth, Texas. 


CABINETMAKING Made easy and, 
“How To Make Formica Counter Tops,’’ 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman’s shortcut methods. Satis- 
faction guaranteed, Write: Japs, 126-L 
Seventh North, Hopkins, Minnesota 55343. 


PLANS And Patterns Catalog, 2512 
things to make for fun and profit. World's 
greatest selection. Send 25c, Craftplans, 
8011 Lewis Road, Minneapolis, Minn. 55427, 


HARDWOODS, Veneers, Inlays. Sho 
Supplies. Power Tools—discounts! 13 
page color catalog 35c. Craftsman Wood 
Service, Dept. 18-B, 2729 S. Mary, Chica- 
go. Illinois 60608. 


STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascherl Studios, 869 Center 
Road, Hinckley, Ohio 44233. 


PLASTICS Epoxy, $12.00; Polyester, 
5.00, FOB, Gallon Quantities. Price List, 
5c. Nuline, 520 Rhodes, Grandview, Mo. 
64030. 

PAINT Your own wall mural! Inex- 
pensive, easy Paint-by-Numbers Pattern 
Kit includes oils, brushes—everything! 35 
decorator designs. Color catalog 25c. 
Muralart. 4401-PW Birch, Newport, Cali- 
fornia 92660. 


FLOODED? Sump Pump Failed. Don’t 
Save For A Rainy Day (Act Now). A Ring 
From Trusty Warns Prevents A Ring On 
The Wall. Fail Proof Alarm Float, $7.95. 
Free Details, W.D, Electric, Wood Dale, 
Ilinois 60191, 


SQUAREENOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner’s book, catalog and quality 
cord samples 25c. P. C. Herwig Co., Dept. 
71-P1, 264 Clinton St., Brooklyn, New 
York 11201. 


13 TOOLS & MACHINERY 


DRILL Press Rotary Wood Planer. 
Planes, panels, rabbets, routes, tenons. 
Free Catalog of tools. Barron Tool Co., 
Lewiston, Michigan 49756. 


PRECISION granite surface plate. Guar- 
anteed accuracy +.00015. Special offer on 
two sizes: 2”°xB"x12", $14.95 and 2”x12"x 
18”, $29.95, plus shipping charges. Minne- 


| sota residents add ae sales tax. Pre- | 
r 


cision Granite, 11550 
Minnesota 55433. 


SURPLUS Drills—Save over 60% as- 
sorted H.S. number drills only $1. 00. Pa 
now and receive current tool bargain lists, 
Salme Enterprises, 50 Uxbridge Street, 
Worcester, Mass. 01605. 


~ MICROMETERS —Indicators —Chucks 
—Rods. Direct Supply. 1424 Barclay, 
Springfield, Ohio 45505. 


14 ENGINES & MOTORS 


OPERATE Three Phase 
Single Phase Lines, Connect 220 Single 
Phase Wires to Reliance Three Phaser, 
then connect 3 Wires from Three Phaser 
to three phase motors. 1% thru 5H.P. 
$29.95 Postpaid. Reliance eoni aren 
facturing Company, New Albany, Missis- 
sippi 38652. 


REWIND Motors Yourself. Complete In- 
structions, $1.00. Lewis Manufacturing, 
Howell, Michigan 48843. 


~ REWIND car generator for 110 V.A.C. 
power plant. Plans $1.00. R. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


OPERATE three phase motors from sin- 
gle sees Information $1.00. Donald How- 
arnesville, Ohio 43713. 


ch, Minneapolis, 


Motors from 


18 CAMERAS & PHOTO 


SUPPLIES 


PHOTOGRAPHY For Pleasure or profit. 
Learn at home. Practical basic training. 
Long established school, Free booklet. 
American School of Photography, 835 Di- 
versey Parkway, Dept. 676-011, Chicago. 
Illinois 60614. 


“FOR Sale. Used RCA TV Eye Camera 
Type HC-1, $200. Chester B. Stem, Inc., 
P.O. Box 69, New Albany, Indiana 47150." 


19 MOTION PICTURE & 
COLOR SLIDES 


16MM CLASSICS. Catalog. Manbeck, 
eet Wakonda Drive, Des Moines, Iowa 


164MM SOUND-Projectors, Films, New, 
Used for Sale. Free Catalog, National 
Cinema, 333 W., 57th St., New York City, 
New York 10019. 


. Superior, 442-448 N. 
Wells, Chicago 60610. 


_ FREE Catalogues, 5,000 8-16MM Films. 
International-S Films, Greenvale, N.Y. 


16mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


8mm. MOVIES—2’x2” Color Slides—Big- 
gest selection anywhere! Hollywood clas- 
sics, great comedians, railroads, automo- 
biles, trolleys, Wars, travel, wild life, cir- 
cuses, Many others! 16mm. films also. Big 
catalog free! Blackhawk Films, 70 Eastin- 
Phelan Bldg., Davenport, Iowa 52808. 


35MM COLOR Slide Catalog. Newest 
Worldwide coverage in depth. New! Expo 
"67. Thousands exclusive. 10c. Wolfe, Dept. 


| 16-18, Los Angeles, California 90025. 


UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly, Kansas City, Mo. 64112, 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 
SELL your photos. Report tells how, 


where . . . $1.00. Photos, 5009 Tristian, 
Baker, La. 70714. 


$3.10: 8 Exp Kodacolor $3.10: 
chrome 20 slides, $2.85: 8 Exp Black & 
White 90c. We give you free photo stamps 
to redeem for gifts. eaeriatacuon guaran- 
teed. Send exposed film or request mail- 
ers and complete price list. Direct Mail 
Photo, Box 8452-PS. Pittsburgh, Pa. 15218. 


_ SPECIALS—20 wallets-$1.00. 4-5x7 or 
2-8x10 enlargements, $1.00. Finest Oil 
Color, 8x10-$2.00. Dick’s Photo, Louisville, 
Kentucky 40212, 


21 HOBBIES & 
COLLECTIONS 


COLLECT Military Miniatures. 500 mod- 
els. Catalog 50c. Bussler, Box 107-E, Wol- 
laston, Massachusetts 02170. 


FREE! Regulation German Medal; Send 
50c postage, handling—get catalog. Iron 
Cross With ribbon, $1.50. International, 
Box 303-S, Jamaica, New York 11432. 


2 SAMPLE copies $1.00. American Book 
Collector, Dept. PS, 1822 School, Chicago 
pee: Subscription $6.00 year (10 num- 

rs 


PLAY Chess By Mail. 50 Addresses $1. 
Compiled As Received. Sammy Lee, Box 
53385-P, Houston, Texas 77052. 


MINIATURE-Passenger-Carrying Trains 


—Brochure, $1.00. 33-5, Winthrop, Reho- 
both, Mass. 02769. 
23 MINERALS & 


PRECIOUS STONES 


EARTH Science Rockhound Magazine 
Subscription $2.50, Sample 35c. Box 550- 
PS, Downers Grove, Illinols 60515. 


ROCKHOUNDS—Gem cCutters—Jewelry 
Makers... new Free catalog—Just off the 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools, materials, 
equipment, introductory bargains 
know-how. Free catalog ... Write Grie- 
ger’s, t. C-13, 1633 E. Walnut, Pasa- 
dena, California. 


= —a 
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GOLD—10 Small Pieces As Panned From 
Oregon Streams. $1.00. Robert Brandt, 
Sweet Home, Oregon 97386. 


DIAMONDS Industrial 14 Carat $2.00. 
DiTru, 653 Yorktown, Paramus, New Jer- 
sey 07652. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


TONS of antique gun parts and sup- 
Plies. All reproduction muzzle loading 
guns. Send $1.00 for large illustrated cata- 
log No. 117. Dixie Gun Works, Dept, 13, 
Union City, Tennessee 38261. 


SEVEN authentic Texas-Mexico Arrow- 
heads. $2.00. Utberg 420P, Edinburg, 
Texas 78539. 


INDIAN Relics. 10 Arrowheads $3.00. 
Large Free List. Hyde's, Box 1384, Jones- 
boro, Arkansas 72401. 


15 PREHISTORIC Sharks Teeth, $1.00. 
Far's, 464 Argus Road, Venice, Fla. 33595. 


25 FORMULAS, PLANS, ETC. 


LATE Modern Manufacturing Formulas 
List Free, Chemical Service, Martville, 
New York. 


ENCYCLOPEDIA of formulas, processes. 
Details free. Cassell, Box 1535, Eugene, 
Oregon 97401. 


ANY Formula $3.00. Catalog—Manufac- 
turing Treatise 10c. H. Belfort, 192 N. 
Clark, Chicago 60601. 


FOR Proof Of What You Can Do In 
Specialty Manufacturing. Get Our Litera- 
ture, It's Free! Miller—Chemist, 1517-A, 
Tampa, Florida 33601. 


26 SCIENCE & CHEMISTRY 


LABORATORY Conversion Charts With 
Discounts Catalog-——25c. Hagenow Scien- 
tific Supplies, Manitowoc, Wisconsin 54220. 


MAEE Phosphorescent smoke, Skyrock- 
ets, Match Bombs, Trick Matches, Mini- 


| 
| 


| 
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| gloves with catalog. Chemicals, 


| 


UNDERWATER fuse, 3/32” diameter, 25 
feet with samples, formulas, instructions, 
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“the best 
Fireworks Manual—only $4.00! 150 feet 
Fuse—$3.00! Catalog and Details about 
free fuse—l0c. S & C Labs, 21863 Colgate, 
Farmington, Michigan 48024. 
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Advanced 


CHEMICALS, Apparatus, Microscopes, 
Mineralogy Sets, Telescopes, Catalog 35c. 
Sheard Supplies, Columbus, Wis. 53925. 


FREE—Chemical resistant polyethylene 
Biologi- 
cals, Apparatus, Microscopes, Preserved 
Specimens, Minerals, Fossils, Telescopes 
and Books, New illustrated catalog only 
soc. Dover Sclentific Company, 1207 First 
Avenue, New York, N.Y. 10021. Open all 
day Saturday. 


AMAZING New Book Of Science Experi- 
ments, formulas and Catalogue of b- 
oratory Supplies. Only 35¢. National 
Scientific Co.. Dept. PS-1, 13 8S. Park 


| Avenue. Lombard, Illinois 60148. 
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pistol. From ordinary matches. Complete | 


plans $1.00. Free! 75 explosive and fire- 
works formulas. including the famous put- 
ty explosive formula, with order. Frank’s 
Scientific Co., P.O. Box 156, Martelle, 
Iowa 52305. 


SEARCHING For Economically Priced 


Chemicals And Apparatus? Gifts With 
Catalog. 25c. Starr Scientific, Manitowoc, 
Wisconsin 54220. 


SEYROCKETS, super fireworks, 51 dif- 
ferent types. Over 120 complete formulas. 
Make your own firecrackers, cannoncrack- 
ers, fountains, stars, rockets, colored 
fares, propellants, colored smokes, whis- 
tles, sparklers, and numerous other de- 
vices, All for only $1.00, Why get less else- 
where? Frank’s Scientific Co.. P.O. Box 
156, Martelle, Iowa 52305. 


SCIENCE Fair Booklet—Latest Edition, 
Experiments, Information, Suggestions— 
$1.00. Hagenow Laboratories, Manitowoc, 
Wisconsin 54220, 


CHEMICALS and apparatus for indus- 
trial, analytical and private laboratories. 
Catalog 35c, Dept. M-26, Biological Supply 
ee ES Mt. Hope Ave., Rochester, N. Y. 
14620. 


ILLUSTRATED Catalog: Chemistry, 
mineralogy, biology 25c. Tracey Labora- 
tories, Evanston, Illinois. 


CATHODIC protection instructions 
$1.00. Knapp, P.O. Box 854, Scottsdale, 
Arizona 85252. 


COSMETICS—Make your own hand and 
hair creams, Instruction manual $1.00, No- 
mad Sales, 4708 Schubert, Chicago, Illi- 
nois 60639. 


PERCUSSION Bombs — Explode when 
thrown down, Complete non-commercial! 
manufacturing procedure, formula, only 
$1.00. Chemicals available. Technitome, 
Box 22, Berlin, New Jersey 08009. 


ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers. rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 6, Colorado #1240. 


FIREWOREKES—Explosives - Detonators. 
New Manual reveals formulas, prepara- 
tions, only $2.00, “Free with order. $2.95 
Silver Wham Kit." Exchem, Box 169, Ber- 


lin, New Jersey 08009. 


PROFESSIONAL fireworks fuse, burns 
underwater, 75 feet, $1.00. Eddcolabs, Box 
99, Berlin, New Jersey 08009. 


SPIES—23 Invisible Inks, Explosive 
Soap Bubbles. Formulas plus How to ob- 
tain 1001 pyrotechnic, etc., formulas free. 
$1.00. Catalog 10c, Bylina, 5115 S. Camp- 
bell, Chicago 60632. 


PYROTECHNICS, Giant Display Fire- 
works, Giant Process and Formula Man- 
ual, $1.50. Lee Scientific, 1 W. 14th, Hele- 
na. Montana 59601. 

PERPETUAL Motion Journal. Amazing 
new information free. 1616F Compton, St. 
Louis 62104. 


ROCKETRY!! New Kits—2,000 feet alti- 
tude with powerful motors. Tubes, Cones. 
Parachutes. Launchers, Igniters, Exciting 
new Catalog—rocket data—dlagrams—25c. 
Rush Delivery. Centuri Aerospace, Box 
1988, Phoenix. Arizona, 


“REAL LASER SCIENCE PROJECT" 

HOW to Build A Real ‘‘Red Ruby Rod 
Laser." Where to Get. Finished. Mirror- 
ed. Polished. Laser Rods, For Less Than— 
$99.97. Laser Boule Rods For $15.00 An 
Inch. Science Project Course, Consists 
Of—Drawings, Pictures, Part Lists, Step 
By Step "Easy Instructions."’ Also an in- 
troduction to Laser Diodes, Glass. How 
You Can Build A Real Laser, For Re- 
search—Or—Instructional Use. Most Com- 
plete Project Course We Feel That Is Now 
Available. With Nice Science Folder, $5.00 
Postpaid. Add 50c For First Class, Rush 
Order Handling. Rov Davis Sclentific Co., 
Green Cove Springs, Florida 32043. 


FLASH Crackers! Bright Flash-Loud 
Explosion. Formulas $1.00. Wagzak Tech- 
nical Co.. Box 968, San Diego, Calif. 92112. 
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ROCKETS! Flying models. Engines, be- 
ginning through advanced. Catalog 25c. 
Rocket Development Corporation, Route 
3-5, Seymour, Indiana 47274. 


LARGE frog plus easy dissection direc- 
tions $1.00. Elastic water kit, complete 
directions $1.00. Science supply catalog 
35c. Dissect-A-Kit, Box A55. Wantagh. 
N.Y. 11793. 


POWERFUL Liquid Fuel Miniature Jet 
Engine. Easily Built, Diagrams $3.00. 
O 35 Clark Road, Pittsfield, Mass. 
01 : 


UNIVERSAL Science Theory: calcula- 


tions, drawings; explains atom, radiation 
belts. gravity. etc. Theory explaining work- 
ing of the mind. Price 50c. Turner, Box 
741, Kenosha, Wis. 53141. 


COPYRIGHTED: Vast converging stel- 


lar radiations cause gravitation. Sum- 
mary 10c. Carnahan, 2007 Eaton, Austin, 
Texas 78723. 


FIREWORKS, Pyrotechnics, Rockets. 
Free Catalog. Pyromania, 679 Forest, Glen 
Ellyn. Illinois 60137. 


INDUSTRIAL BLASTING CAPS 
Manufacturing procedure for basement 
laboratory. Information 20c. Yarr, Box 392, 
Bethpage, N.Y. 11714. 


SMELLS—how to make skunk, stove gas 
odor, putrescine, cadaverine, fecal odor, 
rotten eggs. All for $1.00. Franks Scientific 
Co., P. O. Box 156, Martelle, Iowa 52305. 
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FIREWORKS from sugar! Many sugar 
folMiwins p.s adu More tabulous treworks 
formulas. Send only $1.20 to: Franks Sci- 
FELA Co.. P. O. Box 156, Martelle, Iowa 


GALLIUM—the rare metal element you 
can melt with your bare hands! An $8.00 
value! Only $2.50 per gram. Franks Scien- 
Co., P. O. Box 156, Martelle, Iowa 
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FREE! $6.00 worth of pyrotechnics and 
fireworks formulas With purchase of 55 
cent catalog. To get additional free formu- 
las, see details in our catalog! Franks 
Scientific Co., P, O. Box 156, Martelle, 
Iowa 52305. 


PHOSPHOR glows bright eerie green in 
dark. Read a newspaper by it! Reusable, 
recharge it with a flashlight, 2 ounce pack- 
age (a handful) only $2.50, Franks Scien- 
se SO P. O. Box 156, Martelle, Iowa 


EASY to make formulas using House- 
hold chemicals. Plus! Plastique, Water, 
Thermite, smoke, fireworks, chemicals, 
flare compositions, others. 102 Super Bo- 
hus formulas, all only $1.00. Pvyrotech- 
nico, Box 5733, Pasadena, California 91107. 


TWO 5 Ft. Hot Air Balloons (U.F.O.'s!) 
Use Repeatedly—High Flameless Flight. 
$1.00! Aztec, Bondville 2, Vermont 05340. 


ENTROPY Reversal, Non Combustion 
Power Studies, Free Information. 1616B 
Compton, St. Louis. 63104. 


ROCKET Supplies, Chemicals catalog 
gc. Sky Mfg. Co., Mineral Point, Pa. 


FIREWORKS. Skyrockets, Aerial Bombs, 
M-80's. Firecrackers, Roman Candles, 
Fountains, Whistle Bombs and yard dis- 
play sets—Catalogue 50c, Kelly's Fire- 
works Mfg. Co., 455 Willet 5t., Buffalo, 
New York 14206. 


300 PAGE Chemical Apparatus Catalog 
$2.00. Laboratory Materials, 1333 Hyde- 
park, Chicago 60615. 


UNUSUAL Chemistry courses, kits! In- 
formation booklet, 25c. National, Box 94, 
Redwood City, California 94064, 


20 TEARGAS formulas, catalog! $1. 
BRE, 50 Atlantic, Metuchen, New Jersey 


08840. 


~ SKYROCKETS, Fireworks, Smokes, Py- 
rotechnics, Chemicals-101 simple formulas 
$1.00. Box 35343J5, Los Angeles 90035. 


200 EXPLOSIVE formulas! Special-$1! 
ERE, 50 Atlantic. Metuchen, New Jersey 
08840. 

FIREWORKS: M-80's, Cherry Salutes, 
Silver Salutes. Aerial bombs, Firecrackers 
full selection—catalog 50c. Ken’s Fire- 
works Co., 18 Kopernik St., Buffalo, New 
York 14206, 


100 ONE-Minute time delay fuses! $1. 
220-$2. KRE, 50 Atlantic, Metuchen, New 
Jersey 08840. 
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ILLUSTRATED Catalog of skyrockets, 
salutes, pyrotechnic supplies, display fire- 
works...$1.00. Kit of 20 assorted tubes, 
40 end caps, 10 cherry bomb sets, 3 feet 
fuse...$2.00. American Fireworks, Box 
10862, Fairfield, Conn. 06430. 


27 PLASTICS 


LIQUID Casting Resin. Large stock of 


supplies for making lamps, desk sets. ash 
trays, art objects, jewelry, embedding. 
Fun for entire family. Sell. for big profits. 
Illustrated catalog and instructions shows 
how. Send 25c. Dept 68-1C, Taylor & Art 
Plastics Inc., 1710 E. 12th, Oakland, Cali- 
fornia 94606. 

PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
P.O. Box 168B, 


M AALP LE PAPET 


dustrial Plastics, Wholesale Prices, Free 
Consultation Service. Catalogue 25c. S&W 
Plastics, 2362 3rd Street, Riverside, Cali- 
fornia 92507. 


PLASTIC Embedders, Jewelry Workers, 
We have everything. Moulds, Findings. 
David Co., ST Seat 


Beauty. Lightness. How-to book. Supplies. 
Information free. Johnson Company, 4132 
Lomita. Dallas. Texas 75220. 
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32 REAL ESTATE 


GOVERNMENT Lands One Cent an 
acre. For exclusive report send $1.00 to: 
National Lands, Box 241-F, Massapequa. 
New York 11758. 


NEW!—Free Catalog! Big 196 page 
Spring edition! Over 4.000 properties de- 
scribed. pictured—Land. Farms, fomen, 
Businesses— Recreation. Retirement. 
lected Best thruout the U.S.! 68 earn’ 
service. 490 Offices, 39 states Coast to | 
Coast. Mailed Free from the wond s 
Largest! Strout Realty. 60-ZB E 43nd. 
N.Y.C.; 7-ZB S. Dearborn, ee a he Ill; 
521- ZB E. Green, Pasadena, Cal. 
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CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises still available— 
$20.00 plus $6.50 Taxes yearly. Maps. pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario. Canada. 


$1 ACRE-——Canadian Border — hundreds 
Campsites, islands. farmlands, directly 
from tax authorities. (Non-profit) Lists. 
photographs mailed. Register. Room 304, 
110 Church Street, Toronto 1, Canada. 


FLORIDA Campsites—-deep in the heart | 


of the great Ocala National Forest-— 


where few individuals have the privilege | 
of owning land, Isolated vet accessible, | 


with electricity. Good fishing. hunting, 
Warranty Deed. pitch tent. park trailer, 
build lodge. Free maps and photos, Win- 
free Ve Vernor, DeLand, Florida. AD66L5149. 


~ GOVERNMENT Lands... Low as $1.00 
Acre, Millions Acres! For Exclusive Copy- 
righted Report . . plus “Land ped hal 
tunity Digest’’ listing lands ava 
throughout U.S., send $1.00. Satisfaction 
Guaranteed! Land Disposal, Box 9091- 
EA, Washington, D.C. 20003. 
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~ CANADIAN Vacation Lands: Full price 
$385.00, 40 acres, $10 month. Suitable cot- 


tage sites, hunting, fishing, investment, 
Free information. Land Corporation 
3768-D Bathurst, Downsview, Ontario, 
Canada. 


BUY without risk for Retirement. Vaca- 
tion, or Investment—under America’s only 
“‘No-Risk Purchase Plan’’—in Carolina 
Coast multi-million dollar, 14-000-acre de- 
velopment. 10 year money-back guarantee. 
14 acre homesites as low as $495.00; $5.00 
down, $5.44 monthly. Motel. hunting. fsh- | 
ing, golf. country club. right on property. 
Private ocean beach. 50 fresh water lakes. 
Write for free literature. (Not offered to 
residents of California. Florida, New 
York.) Boiling Spring Lakes, Southport 
2-R, North Carolina 28461. 


~ CANADIAN Lands. seized and sold ‘for 
taxes. Our 51st annual series of lists. 
describe many choice properties, situated 
from coast to coast. acquired by us through | 
Tax Sale. Priced as low as five dollars per 
acre, guaranteed perfect title, small 
monthly payments, no mortgage., Beauti- 
fully situated hunting and fishing camps, 
where there is real sport: summer cottage 
sites, heavily wooded acreages. Now is the 
time to invest in Canada’s minerals. for- 
ests and farms. Write today for free twenty 
page booklet with full explanation, Tax 
Sale Service, Room 301-H, 85 Bloor St., 
East. Toronto 5, Canada. 


CANADA’S Finest Lands. $4.00 An Acre 
and Up. Acquired Through Estate Liquida- 
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FREE . Wholesale Catalog. Arrow 
Shafts, Broadheads. Fletchings, Fisharrow 
arts, Tools, Bows. Finnysports (23G), To- 
edo. Ohio 43614. 


SLINGSHOT. Accurate Scope sight. 
Cast Aluminum. Pistol grip. $1.50 Guaran- 
teed. General Sports, 4184-4 Apple St., 


Cincinnati, Ohio 45223. 


OVER 5,000 Hard-To-Find Fishing Spe- 
cialties and kits galore. Send for free 
170-page catalog. Netcraft Co.. Dept. PS, 
Toledo, Ohio 43613. 


34 CAMPING EQUIPMENT 
& TENTS 
CAMPING Equipment, Tents, Sleeping Equipment, Tents, Sleeping | 


Bags. World’s greatest selection. Free eping | 
catalogue. Morsan, 810G, Route 17, Para- 


. mus. New Jersey 07652. 


PACK-LITE Tent. Aluminum A-frame | 
with canted ends, rip-stop Nylon “tent fy 
combination. Total weight 7's Ibs.. $99.5 
For free brochure write Bishop's ATA 
| Outdoor Equipment, Dept. 71. 6804 Mill- 
wood Road, Bethesda, Maryland 20034. 


36 HOUSEHOLD PETS 


LIVE Seahorses, marine specimens- 
aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-107, Dania, Florida. 


BOOKS 50c each: Chinchillas, Rabbits, 
Monkeys, Guinea Pigs, Pigeons. Parrots. 
285 picture brochure 35c. Everything—you 
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name it. Pets Unlimited, Fort Dodge, 5T, : 


Towa 50501. 
BUY Direct-Save-Monkeys, Ocelots, 
Birds, Reptiles, List 10c. Exotic Animal 


Importers Inc., 
Florida 33143. 


38 BIRDS & ANIMALS 


RAISE Rabbits Successfully by knowing 
Facts, 48 Page Illustrated Bock de- 
scribing 25 Breeds. Housing. Breeding. 
Feeding, Markets, Marketing, etc, 25 cents. 
American Rabbit Association, 60 Arba 
Building, Pittsburgh. Penn. 


RAISE Rabbits for us on $500 month 
plan, Free details, White's Rabbitry, Mt. 
Vernon. Ohio 43050. 


MAKE Money raising chinchillas, mink. 
rabbits, cavies for us. Free Information. 
Keeney Brothers, New Freedom 2, Penna. 


EARN $10.000 Yearly Raising Angora 


Rabbit Wool for us. Particulars 25c coin. 

Angora, Malta 1, Montana 59538. 
EARTHWORMS, 

CRICKETS, FROGS 


Na e a r ri 


Box 632B, South Miami, 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill, Texas 75104. “a 


BIG Money Growing Fishworms, Crick- 
ets, Giant African Crawlers. Free Litera- 
ture. Fain’s Hatchery, Edison, Ga. 31746. 


MEN! Women! Make money Raising 
Bait, We buy your crop! Wigglers, War- 
saw 3, Indiana 46580. 


tions. Suitable For Hunting. Fishing. 
Camps, Cottages, Farming, Timber, Min- | ——————__— 
erals. Investment. Small Monthly Pav- 


ments. Free Descriptive Booklet. Canadian 
Estate Land. 194 Wilson Ave., Suite 101- 
SE, Toronto 12, Canada. 


CALIFORNIA Acreage. $20 Down; 420 
30035. Galleries, Box 35291, Los Angeles 
003 


 PRER ew 184-page illustrated 
Spring 1968 Gatalow! Describes hundreds 
of farms, ranches, town and country 
homes, businesses, vacation, retirement 
and Waterfront properties coast to coast! 
Specify type property and location pre- 
ferred, Zip code. please. United Farm 
Agency, 612-PS West 47th St., 
City. Mo. 64112. 


33 SPORTING GOODS, GUNS, 
FISHING TACKLE, ETC. 


FREE . . . Wholesale Catalog, Beads, 
Spinners. Lure Parts, Sinker Molds, Jigs. 
Reels, Finnysports (PE) Toledo, Ohio 
43614. 


“LIVE Traps. All sizes, mouse to dog. 
Also fish, sparrow, turtle, and other traps. 
World’s largest selection, Free catalog. 
Sensitronix, 2225-MC20 Lou Ellen, Hous- 
ton, Texas 77018. 
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Kansas | 


| optical bargains. 


FREE Literature—We Teach You To 
Crickets, 12-inch 
Carter Farm-12, Plains, 


Raise. Sell Fishworms, 
African Worms. 
Georgia 31780. 


HUNTING & FISHING 
INFORMATION 


“FISH traps. 
types. Animal, bird traps. Free catalog 
and trapping secrets. Sensitronix, 2225- 
F24 Lou Ellen, Houston, Texas 77018’’ 


42 FIELD, GLASSES, 
TELESCOPES, MICROSCOPES 
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FREE Catalogue! Thousands war surplus 
Lenses, Prisms. Tele- 
scopes, Binoculars, etc. Jaegers. 691G 
Merrick Road, Lynbrook, New York. 


er 


BINOCULARS Direct from Manufactur- 
er, Finest Quality. Tremendous Savings! 
Request Catalog, Koyu, 3860 Crenshaw 
Blvd.. Los Angeles, California 90€ 90008. 


BINOCULAR, Riflescope Sale! Free color 
catalog, 100 Models $9.95—$250.00. Write: 
United, 9043 South Western BCAT-616, 
Chicago 60620. 


40 


collapsible . Pond-lake 
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SCIENCE Bargains! Lenses, Telescopes, 
binoculars. microscopes, kits, parts, War 
surplus. Send $1.50 for beginners’ 10-lens 
kit with instruction booklet. Order Stock 
2-CN, Request Free 148-page Catalog CN, 
Edmund Scientific Co., Barrington, New 
Jersey, 08007. 


WORLD famous ‘‘Dynascope’’ Telescope 
—Build your own reflector telescope; mir- 
rors, evepieces, tripods. accessories. Re- 
quest free brochures. Criterion Manufac- 
turing. Dept. PS-14,. Hartford, Conn. 06101. 
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REFLECTOR and Refractor Telescopes. 
Kits. Mirrors. Lenses, etc. Free Catalog. 
Suffolk Science, Mattituck, N N. Y, 11952. 


PRECISION Astronomical Telescopes, 
Microscopes. Discounts! Prepaid! Catalog 
10c. Artelco, 3444 So. Ivanhoe, Denver, 
Colorado 80222. 


BINOCULARS, Buy direct! Finest, In- 
ternationally known. Milyard, Dept. SC1, 
Box 327. Brookville. Ohio 45309. 


ASTRONOMICAL books, Star— Atlases, 
free list. Herbert Luft, Box 91, Flushing 
64, New York. 


43 GOVERNMENT SURPLUS 


1968 SURPLUS Army, Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 707 Junior Ter- 
race, Dept, 9-M, Chicago, Il Til. 60613. 


MAKE money government it surplus! An- 

derson 709-PS 22nd, Knoxville, Tennessee 
371916, 
55.00 BRINGS a short standerized let- 
ter, With a personalized touch, on buying 
government surplus direct. Richard Straub. 
Pacific Lutheran University, Tacoma, 
Wa shington 98447. 

JEEPS From—$52.50, Typewriters From 
—-$4.15. Cars From——$31.50. Walkie-Talk- 
ies. Motorcycles, Airplanes, Boats, Typi- 
cal “As Is” Bid Bargains From Uncle 
Sam, Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402-524, Ja- 
maita, New York 11430. 


JEEPS Typically From $853.90—Trucks 
From $78.40—Boats, Typewriters, Air- 
planes, Sporting Equipment, used, 100,000 
Bargains Direct From Government, Many 
in Your Area, Complete Sales Directory 
and Surplus Catalog $1.00 (Deductible 
First $10.00 Order). Surplus Service, Box 
820-B. Holland, Michigan 49424. 

GOVERNMENT Surplus How And Where 
To Buy In Your Area, Send $1.00 To Sur- 
plus Information, PS A eT Build- 
ing, Wa: Washington, D.C. 20036 

” FREE Jeep Buving information when 
you send us 50c for New Government Sur- 
Plus Bargain Catalogue (Refundable). Sur- 
plus Trader, Box 1-T, Spring Grove, 
Penna. 17362. 


GOVERNMENT Surplus direct. Jeeps 

to a battleship. 10c on the dollar? Com- 
plete information. application, $1.00. Sur- 
plus Bureau, Box 80-AN, Las Vegas, Ne- 
vada $9101, 
UNLIMITED Opportunities in Govern- 
ment Surplus, Buy from the Government 
at Fractions of Original Cost. Sporting 
Goods, Aircraft. Boats, Jeeps. Electronics, 
Kitchen, Photographic. Agricultural, Build- 
ing and Construction Equipment. Com- 
plete ‘“‘How-To"’ Directory Plus Free Ap- 
plications for Continued ge a from 
Government Agencies , . $3. Surplus 
Brokers, 209K East 56th Street, Nee York, 
New York 10022. 


45 BODY-BUILDING, SELF- 
DEFENSE COURSES 
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“GIANT Arms.” Dr. Young's D, C. 
Revolutionary discovery, $2. Satisfaction 
A TER, Gaucho. Box 9309-56, Chicago 


KARATE—-complete instructions. Tllus- 
trated, only $1.25. Bales Co., Box 5050, Rt. 


2-PS. Escondido, California 92025. 
“AIKIDO Secret cereus Unbeat- 
able Self-Defense Book, $3.00. Hall, 35 


Clark Road, Pittsfield, “Mass. naor. 


nese Kungfu Unbeatable Techniques! De- 
feat Within Seconds Any Attacker Includ- 
ing Giant Judo-Karate Experts. Free De- 
tails By Air. Write: Asia's Greatest Master, 
raanei (B/27) 119, Anderson, Ipoh, Ma- 
avsia. 


FEAR No Bully! Master Authentic Chi- | 


POWERFUL Muscles Fast! Free bro- 
chure! Universal Bodybullding, Box 4327-B 
Northeastern, Dearborn, Michigan 48126, 


SUPERCONTRACTIONS — The Ultimate 
Musclebuilder! Powerful! Convenient! $1, 
refundable. Isometriks, Box 9266, Berke- 
ley, California 94719. 


BAR-BELL Course. illustrated $1.00. 
Catalogue 10c. Good Barbell, B-254, Neo- 
sho, Missouri 64850. 


COMPLETE—“‘Duro-Stress Body-Build- 
g Course,” “Gain Weight Easy," ‘‘Bar- 
bell 3-Week Speed Course,” “Super Kar- 
ate." 335 Pages! $5.00. Duro-Stress, 1226 
vit a Blyd., Michigan City, Indiana 


KARATE—Unorthodox approach. Extra- 
ordinarily powerful, practical! $1, refund- 
able. Defensmaster, Box 9266, Berkeley, 
California 94719. 


“HUGE and Powerful” Arms and Legs! 
Lieutenant Leonard’s Amazing Method, 
$2. Satisfaction guaranteed or refund, 
Leonard, Box 264-S1, Dedham, Massachu- 
setts 02026. 
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PROFITABLE 
OCCUPATIONS 


EARN $5,000 Sparetime! Operate Insur- 
ance Investigation Agency. Send $1.00 for 
copy. Watkins, Lee, Leesville, South Caro- 
lina 29070. 


FREE catalogs. Repair air conditioning 
refrigeration, Tools, supplies, full instruc- 
aera Doolin, 2016 Canton. Dallas, Texas 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm-10, Plains, Ga. 


AUCTIONEERING—Resident and Home 
study Courses, Veteran approved. Diploma 
granted, Auction School, Ft. Smith, Ark. 


FREE Report: “609 Unusual, Successful 
Businesses.’ Box 51-D, Des Plaines, Ill. 


SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare time 
at home. Diplomas awarded, Free catalog. 
Write: Anderson School, Dept. O-2C, 
Princeton, Illinois. 


FREE Book “900 Successful, Little- 
Known Businesses." Work home! Plym- 
outh-25R, Brooklyn, New York 11218. 


“ABBREVIATRI<X:”’ Shorthand in 4 
Days! Revoluntary Ease and Speed! Com- 
plete Course $2.98 Postpaid. ‘‘Bookkeep- 
ing made Easy:’’ Complete C.P.A. Ap- 
proved Course $1.98, Postpaid. ‘‘Flair’’, 
220 W. Torrance, Pontiac, Illinois 61764. 
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SHARPEN—Scissors, Sea | tools. In- 


expensive equipment, supplies. Black- 
hawk, Sheldhal, Iowa 50243. 
FOREIGN Employment information. 


Construction, other work projects. Good 
Paying overseas jobs with extras, travel 
expenses. Write only: Foreign Service 
Bureau, Dept. PS, Bradenton Beach, 
Florida 33510. 


INSTANT Money! Plastics are the wave 
of the future. Big Profits now! At Home! 
Spare Time! Materials costing Illc bring 
$2.58 profits immediately! Free informa- 
tion! Rush name on postcard to: Warner, 
1512 Jarvis, Dept. CL-3-AO, Chicago 60626. 


INVESTIGATE Accidents: Earn $750 to 
$1000 monthly. Car furnished. Expenses 
paid. No selling. No college education nec- 
essary. Pick own job location. Investigate 
full time or earn to $8 hour spare time. 
Men urgently needed! Write for Free in- 
formation. No obligation. Universal 
Schools. CPS-1, 6801 Hillcrest, Dallas, 
Texas 75295. 


FISHING career survey-$1. Money-back 
guarantee. Adventure! Independence!! 
Money!!! Many areas. Inexpensive start. 
Fishingfacts, 1701 South Taylor, Arling- 
ton, Virginia 22204. 


MORTGAGE Brokerage, Lucrative, huge 
Commissions! Free Particulars! 
Box 99C, Uleta, Florida. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
ee C-86-A2, 6216 N. Clark, Chicago, 
6 ý 
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47 BOOKS & MAGAZINES 


BOWLERS’ Free Information: Perma- 
pene Beaty. Camp, 759 Harvard E., Seat- 
eg 


PERPETUAL Motion Journal. Amazing 
new Information Free. 1616 Compton, St. 
Louls 63104. 


BIBLE Errors? Many! Send stamp for 


references. Corona, Box 647TH9, Dover, 
New Jersey O7801. 
FREE — “Exciting — rare-books!!! 


Connoisseurs catalog mailed free under 
Plain wrapper. Amour, Box 98B, Stratham, 
New Hampshire 03885. 


NATIONAL Geographic Magazines, 1888- 


1967, any issue, Buxbaum, Box 465-PS, 


Wilmington, Delaware 19899. 


1,237 HOW-to-do-lt-books, Guides. 
Manuals. Interesting subjects. Free cata- 
log. Write today. Hallmark Books PS18&, 
19003 Jamaica, Hollis, New York 11423, 


CHALLENGING! Different! Unusual 
books! Free catalog. Ruby's, D-31 Para- 
dise, Pennsylvania 17562. 


BACK Issues; Electronics, Television, 
Science, 125 Popular Publications. List 
25c. Kelley. 65 California, Hempstead, 
New York 11550. 


SUCEER Bets revealed. Never be broke 
again. Your key to a fortune. Guaranteed 
to save and make you money. $2.00. JC, 
Dept. A. 161 W. Brighton, Syracuse, New 
York 13205. 


REPAIR. How-To-Do-It Books. Free 
Catalog. Handyman Books, Box 52G, 
Westbury, N. Y. 11590. 


FREE “Exciting’’ -——- rare-books!!! 
Connoisseurs catalog mailed free under 
Plain Wrapper. Amour, Box 98B, Stratham, 
New Hampshire 03885. 


YOU were meant to succeed! Details. 
Vivat, Box 61263, Houston 77061. 
“UNIQUE” Books! Amazing!!! Free 


Catalogs! Nuland, Box 270-PA, Claremont, 
New Hampshire 03743. 


HOME Office Guide. Must book for 
anyone who works at home anytime. Cov- 
ers Tax Savings, Answering Telephones. 
Children, Money Saving Hints. Send $4.95 
for hard cover edition. Home Office Press, 
Dept. 1PS, Box 155, Scarsdale, N.Y. 10583. 


15c BOOKS! Almost 2000 titles. Cat- 
alog 30c. Conant, 58752, Longview, Wash- 
ington 98632. 


ADULT Books. Interesting. FREE Cata- 


log. Books, 2217 Lackland, St. Louis, 
Missouri 63114. 
“UNUSUAL” Books! Catalogue Free! 


International (PS), 
Georgia 30309. 


48 TOYS & GAMES 


BLACKHAWK Kite New, Patented, Su- 
perior-Flying, planelike, 4 ft. wing. Easy 
to Set up, fiy. Includes 400 ft. nylon cord. 
3 .00 postpaid. Airplane Kite Co., Dept. P, 

oswell, New Mex. 88201. 


Box 7798, Atlanta 9, 


49 JOKES & NOVELTIES 

FREE! World's Leading Catalog 2000 
Novelties, Jokes, Tricks, Scientific Gad- 
gets. Hobbies. Johnson-Smith, D-300, De- 
troit, Michigan 48224. 
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42 PAGE illustrated joke-novelty cata- 
log 35c. Joke, Box 7212F, Chicago. 60680. 


EXTRA Sensory Perception??? Your 
Friends Will Think You Possess Some Un- 
usual Powers. Free Details. Swager Sales, 
Box 229, Campbell, Ohio 44405. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


WORLD'S finest professional magic 
Joker novelties, Giant illustrated catalog 
10c. Top Hat. Evanston 13, Illinois. 


MAGIC Catalog 10c. (1,500,399 tricks, 
jokes, novelties). Elbee, 7408-J, San An- 
tonic, Texas 718207. 


ENTERTAIN With magic! For 53 years 
Douglas magic has mystified people all 
over the world, Send 10c today for Catalog 
=37. Douglas Magicland, Dept. 22, Dallas, 
Texas 75221. 


MAGIC Cards! Regular cards change to 
Aces! Can Be examined! Send $1.00. Ace 
Magic, P.O. Box 329, Evanston, Ill. 60204, 


COMPLETELY illustrated 84 Page Cata- 
NYC Ti. Manhattan Magic, Box 334-5, 


MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals. Kanter's, P-200 South 
13th St., Philadelphia. Pa. 19107. 


BE A Magician! Two booklets explaining 
sixty-eight tricks plus large professional 
catalog, $1.00. Magic, Inc., 5080 Lincoln, 
Chicago, Illinois 60625, 


SENSATIONAL Houdini Milkcan, 
Straight Jacket Handcuff, Escapes Magi- 
clan's apparatus. Complete catalog, send 
dime. Heaney Famous Magician, Osh- 


kosh, Wisconsin 54901. 


WORLD'S Greatest Professional Magic 
Tricks. Jokers! Giant Illustrated Catalog!! 
Deluxe!! 164 Pages Thick!! 10c. House of 
1000 Mysteries, Dept. PS8C, Ft. Lauder- 
dale, Florida 33308. 


31 COINS & CURRENCY 


LINCOLN'S: 1912, 1930-D, 1! 1934-D. 1935- 
D, 1935-S, 1939-S. Each 10c. Bedrin, 200A 
Fuiton, _Hempstead, New York 11550. 
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COIN Magazine, 200 pages. Sample 50c. 
Numismatic, 7320 Milwaukee, Chicago 31. 


WARTIME Steel Cents, Gemlike Bril- 
liant Reprocessed,. 1943PDS (3), only 75c. 
Uncirculated 1955S cent, 60c. Uncirculated 
.Mexican Silver Dollar 45c. All only $1.50. 
Serendipity, Box 820G, Cupertino, Cali- 
fornia 95014. 


U.S. LIST Plus 415 Cent 10c. Schultheis, 
woe New Hyde Park, New York 


THREE Uncirculated Mexican Silver 
Dollars. $1.00. Utberg 420P, Edinburg, 
Texas 78539. 


COINS Cheap! Catalogue Free! Winters, 
1028 West Broadway, Minneapolis, Minne- 
sota 55411. 


1924S LINCOLN Plus Catalog 50c, Dis- 
counts, fastest service. Martin's, 


36-5. 
East Broadway, Tucson, Arizona 85701. 


OLD Time Lincoln Cents! 15 Different 
before 1941 only 1.00. Gene Carlton, 
Chandler. Oklahoma 74834. 
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40 GENUINE coins from 40 Countries. 
Mostly uncirculated. $2.00. Hindley, Box 
708, Aurora. Illinois 60507. 


5 INDIAN Pennies For $1.00. Bell's, 
Box 2765, Tolleson, Arizona 85353. 


$1,000.00 U.S. BILL—1840 Only $1.00; 3 
For $2.00, Authentic Reproduction. Worth- 
more Products Co., 319P W. 18th Street, 
New York, N.Y. 10011. 


SEVEN Different Liberty Nickels—$2.00. 


Huber’s, 200 Baker Bldg.. Minneapolis 
55402. 
UNCIRCULATED 1935 Pony Express 


Commemorative Medal $1.00. Coin Lists 
Free. Sayers, 1000 Unaka, Johnson City, 


Tennessee 37601. 


$1000 BILL $1.00 Each. Authentic Re- 
production 1840 American Bill, Order Now. 
Specialties, 4252PS Fremont, Seattle, 
Wash. 98103. 


LINCOLN Cent Sets: 1941-PDS to 1967 


complete. 67 coins Fine to Uncirculated in 
holder $3.85. John Wright, Box 5585, 
Washington, D.C. 20016. 


FREE Coin Supplies! Bargain coin list, 
25¢ (refundable). Economy Coins, Mans- 
field, Mass. 02048. 

All 


SCARCE Date Jefferson Nickels. 
V.G. Satisfaction Guaranteed. 1942D- 
1949S-1950-50c Each, 1943D-1951S-1955- 
75c Each. 1939s-$1.25; 1938D-$1.65; 19385- 
$3.25: 1939D-$5.00; 1950D-$14.50. Dates 
Not Listed 20c Each. Bryson Inc., 6125 
White. Toledo, Ohio 43605, 
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INDIANHEAD: V-Nickel Or Morgan 
Dime With Terrific Bargain List 35c (All 
Three $1.) Coins Wanted! Complete List 
25c. Nelson, 346-R, Rye, New York 10580. 


BRILLIANT Proof Sets: 1957-$'7.95; 
1958-$21.75; 1959-58.95; 1960-87.95; 1961, 
1962 each $7.35; 1903- $7.15. Bebee’s In- 
corp., 4514 North 30th, Omaha, Ne- 
braska 68111. 


SILVER Dollar $2.10; Ten Indianheads 
$2.90; Five V-Nickels $1.45; Eagle Cent 
$3.75: Shield Nickel $2.60; Half Dime 
$3.10: Morgan Dime, Quarter & Half 
$2.65: (All 22 Coins $18.25) Fairway Com- 
pany 121, Rye, New York 10580. 
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22 “S” LINCOLN Cents, including rare 
1955S, $1.60. 28-1909-1939, $1.60. 10 ‘‘S’’ 
Jeffersons, $1.60. All different. All three 
$4.50. Bargain pricelists included with 
order. Harris, 4535G Stevenscreek, Santa 
Clara, California 95050. 


40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney, 260 Washington, Bos- 
ton, Massachusetts 02108. 


52 STAMP COLLECTING 


25c. Approvals. Horace Gatewood, Win- 


ston-Salem, N.C, 27102. 


FREE—Rockets, Space, Triangles, Air- 
mails actual Catalogue value over $100.00 
given approval buyers. Fairplay Stamps, 
1411 Marion, Santa Ana, California 92706. 
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Bay Parkway, Brooklyn, New York 11204. 


FREE—Mammoth Collection, $10,000 
Airmail, World’s Smallest Stamp, Scott’s 
International, Master Global Albums giv- 
en Approval Buyers. Bargain Stamps, Tus- 
tin, California 92680. 


FREE—Mint British Colonials from Sa- 
bah, Seychelles, Tristan Cunha, Sarawak, 
Negri Sembilan, Caymans, South Georgia. 
zee Pan approvals. Viking, Great Neck 


FREE!! Butterfly Triangles, Diamonds! 
Scout Giant! 25 others. Approvals, Old 
Dominion, Box 7186, Hampton, Virginia, 
23366. 5 

FREE! 50 stamps including Jamaica, 
Mauritius, Palestine, Approvals, Moum- 
blow, 2000-4b Mapel, Costa Mesa, Cali- 
fornia 92627. 


UNSURPASSED Foreign Mint Assortment 
(Never Hinged) including Complete Sets— 
$2.00! No approvals. Ross, 320 Rockland 
Road, Wayne, Penna. 19087. 


"50 DIFFERENT Canadian stamps free 
with approvals, Oroszky, 1384A Giffel 
Road, Sarnia, Ontario, Canada.” 

FREE mint set. Approvals accompany. 
Mintco, Box 22092, Memphis. Tenn. 38122. 
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EXPLOSIVE Near East always in the 
news, We are offering a nice collection of 


stamps from—lIsrael, Egypt, Jordan, Sy- | 


Tia, Iraq, etc. for only 10c to approval 
applicants. Clark Stamps, Dept. 58C, Mus- 


kegon, Michigan 49444. 


ENORMOUS selection old U.S., flags, 
Famous Americans, Commemoratives, 10c 
with approvals, Gift to buyers. Metropoli- 
tan Stamps, Box 312P, Jackson Hts., New 
York 11372. 


5000 USA COMMEMORATIVES, reve- 


nues, airs, presidentials, 19th Century, 
high values $3.00. 300 USA pre-1939 com- 
memoratives $2.00. 200 USA pre-1923 $1.00; 
700 $3.00; 3000 $12.50, 50 USA revenues 
$1.00, 1500 foreign $1.00; 5000 $3.00. 1000 
foreign pre-1940 $3.00; 5000 $12.00, No ap- 
provals. Meyers, 5321 Fleming, Richmond, 
California. 


“COLORFUL” Set Free! Request ap- 
provals, Gorliz, Drawer 388CS, Park Ridge, 
Illinois 60068. 


ABSOLUTELY Free 25 Different United 
States Commemoratives When Requesting 
United States Approvals. K & B, Box 170, 
Brooklyn, New York 11223. 


—— 


NEW Issues — Free Weekly illustrated 
list. Brooks, 2601-P Avenue ‘'U’’, Brooklyn 
29, New York. © | 

NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield. Racine, Wisconsin. 
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UNITED States commemorative collec- 


tion containing 33 different—1l0c, Approv- | 


als. White, 516-W Avenue L, 


30, New York. 


225 STAMPS For only 10c! This mam- 
moth value includes Airmails, Pictorials: 


Brooklyn : 


stamps from strange Countries cataloging | 


up to 25c each! Also Approvals, Mystic 
Stamp Company. Camden 55, N.Y. 


80 DIFFERENT U. 5. Stamps. Includes 
1943 Flag Stamp of occupied Nations, Only 
25c. Approvals included, Willett Co., Box 
338-Y, Yorktown Heights. N.Y. 10598. 


One Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—10c, approvals. Ste- 
tage = 105B, Homecrest Sta., Brooklyn 
9. N. Y. 


AMAZING Offer! 200 U.S. Stamps—in- 
cluding commemoratives, airmails, high 
denominations to $1.00—only 10c to Ap- 
roval Applicants!! Illustrated Bargain 
ists free, Mystic Stamp Co., Dept. 55, 
Camden, New York. 
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| Commemoratives, 


Catalog. 


U.S. Mint Specials! Flag Set Complete, 
$1.00; lc, 2c, 3c Famous Americans (21 
different), $1.00. Free list, Brooks, 
Avenue “U,” Brooklyn 29, N. Y. 


BEAUTIFUL Topical Collection — In- 
cludes Olympic sports stamps, wild ani- 
mals, bi-color triangles, colorful birds, 
outer space stamps, Poland kitten stamp, 
and others. 10c with approvals. Sunny 
Stamps, Dept. #58-A, Fruitport, Michi- 
gan 49415. 


AMERICANS on Foreign Stamps—Pres- 
idents Kennedy, Roosevelt, Lincoln, U.S. 
Spaceman, Princess Grace & Others. 10c 
with approvals. Roseland Stamps, 
58, Spring Lake, Michigan 49456. 


NEW African Stamp Collection — in- 
cluding Burundi, Guinea, Mali, Rwanda, 
Togo and others. A colorful addition to 
your collection. 10c with approvals. Capi- 
tal Stamps, Dept. +58B, Ferrysburg, 
Michigan 49409. 


50 YEARS Old, fifteen different United 
States, over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


FREE Wonderful New United States Cat- 
alog! Postage and Airmails Complete. 786 
Illustrations. Special Offers, Bargains Ga- 
lore—Everything! Send Today. H. E, Har- 
ris, Dept. FC-1, Boston, Mass. 02117. 


BREATHTAKING! 50 Mint Monaco 
Pictorials, $1.00. Approvals accompany 
Stamp Exchange, Box 103M, Fairfield. 
California 94533. 


WORLDWIDE. 50 all different, abso- 
mci free—just to introduce our incom- 
Parable approvals. Kent Stamp Company, 
GPO Box 87, Brooklyn, N.Y. 


WOW! 110 All Different Germany 10c. 
Airmails, High Values, 
Big catalog, bargain lists also, fine stamps 
from our approval service, which you may 
return without purchases and cancel ser- 
vice at any time, Jamestown Stamp, Dept. 
A18PS, Jamestown, N.Y. 14701. 


500 DIFFERENT Stamps $1.00 with ap- 
provals. Smith. 508U Brooks, College Sta- 
tion, Texas 77840. 


FROM War Torn Viet Nam 50 scarce 
Pictorials $1.00. Approvals accompany. 
Merryman Stamps, P. O. Box 50, Somer- 
ville, New Jersey 08876. 


FREE 100 World Wide Stamps when 
requesting Mint Pictorial Approvals. Dept. 
PS, K & B Stamp Co., Box 70, Brooklyn, 
New York 11223. 


DEALER’S Wholesale Catalog. Postage 


5c. Franksco, 5031 Queensberry, Baltimore, 
Maryland 21215. 


SEND 10c for Stamp Grab Bag. Over 100 
unassorted old and new Asia, Africa, Eu- 
rope, South Seas, etc. Approvals, illus- 
trated catalog included. Littleton Stamp 
Co., Littleton GB2, N. H. 03561. 


STAMPS Free! New issues—New Coun- 
ires — Triangles — Rockets — Olympics 
— Scouts — Birds — Flowers — Animals. 
— Also Old Canadian and U.S. stamps. 
Plus complete illustrated Canadian Stamp 
Send 10c for mailing. Gray 
Stamp Co., Toronto, Canada. 


GIANT Stamp Collection including: As- 
tronauts. Satellites, Moonrockets, 7 
Scout issue, complete U.N. Set, 
Olympic and Sport issues from many 
countries. etc., Plus Big Stamp Dictionary 
and Approvals. Everything, 10c. Stampex, 
Box 47-RP, White Plains, N.Y. 


FREE! 100 Different. Approvals. Bacon’s 
Stamp Shoppe, Rolla, Missouri 65401. 


FREE! Space Set and Packet. Approvals. 
Thayers, Box 243, Brookline, Mass. 02146. 


FREE! Triangles, scout, 25 others. Ap- 
provals. Cambridge, Box 411, Cambridge, 
Ohio 43725. 


250 DIFFERENT U.S. commemoratives 
$1.00. 50 different commemoratives 10c. 
Seven different 3c. Commemorative plate 


_ blocks $1.00. Approvals. Gordon Davison, 


Henniker, New Hampshire 03242. 


230 STAMPS Only 10c with Approvals. 
Collection contains stamps from many 
countries. Commemoratives, Air Mails in- 
cluded. Fain'’s Stamp Agency-6, Edison. 
Georgia 31746. 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps, packets, albums, 
accessories and gn Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
E18PS, Jamestown, N.Y. 14701. 
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FREE! Triangles, Rockets, Others! 55 
Different. Colorful, Low-priced Approvals. 
L. Baird, PS-18, Box 8128, Portland, Ore- 
gon 09207. 


UNBEATABLE! Stamps from Angola, 
Dahomey, Greenland, Iceland. Macao, 
Maldives, Niger, Rwanda, Yemen—Coun- 
tries missing in most collections—Free 
with approvals. Moumblow, 19U Cedarhill, 
East Northport, New York 11731. 


FREE 400 genuine postage 


stamps! 


Worth $10.00 at catalogue prices. Africa— 


Europe—Asia—British Emp.—a fascinate 
ing. valuable mixture from foreign con- 
vents, banks, etc. Who knows what you 
will find. Also free valuable Booklet. 
Adults only. Approvals enclosed. Frasek 
Co., PS-1, White Plains, N. Y. 
EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles. commemora- 


tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida 33137. 
TEN Different Nudes: 20c. Approvals. 


Stamp Farm, 4S1, Oxford, Wis 53952. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


500 DIFFERENT Stamps, $1.00 with ap- 
provals. Smith, 508U Brooks, College Sta- 
tion, Texas 77840. 


ATTRACTIVE Complete Set! 5c with 
Approvals. Marshall, Payne Road, TC, 
Bethel. Connecticut 06801. 


FREE! Astronauts Commemoratives 
With Approvals. Robbin, 486 Shiloh, Day- 
ton, Ohio 45415. 

FREE—World’s Greatest Premium—5000 
all different stamps, actual Catalogue val- 
ue over $100.00 given approval buyers. 
a eanty stamps, Grossmont, California 


FREE! Two Colorful Olympic Complete 
apari Sets. 5c Handling With Approvals. 
Clinton Hayes, 1111 New York Avenue, 
Manasquan, New Jersey 08736. 


PRICE List U.S. No Approvals. Thomas, 
5000 Miami, St. Louis, Mo. 63139. 


TRIANGLES Galore! Three beautiful 
sets of triangles plus 105 different includ- 
ing colorful Asiatic pictorials. Send only 
10c_ today. Also, collection building set- 
and-single approvals. Shaw Stamp Com- 
pany, Dept 101, Drawer E, Montevallo, 
Alabama 35115. 


MILLION Foreign Stamps! 2c each! 
Send for thrilling, giant approvals! ABC, 
Sen i 6000-ML, San Francisco, California 


60 DIFFERENT U.S. (30 Commemora- 
tives) 25c. No approvals. Seidenberg, 
Salem 169, Oregon 97308. 


FREE: Complete United States Price 
List. Richards, Box 373A, Hempstead, New 
York 11551. 


FREE: 30 Different United States Com- 
memoratives. Approvals Included. Shelron, 
Box 187K, Hempstead, New York 11551. 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592, 
Mansfield, Ohio 44907. 

2,000,000 STAMPS, 
Each. Belden, 7344 
48210. 


U. S. STAMPS? If you collect them. 
should tr 
superior. 


150 Countries, 


2c 
Michigan, 


Detroit 


you 
our approvals. Many find them 
eginning or advanced adult col- 
lectors only, please. (30c buys 65 different, 
plus Army-Navy set of 1936). Engle, Box 
8S, Lowell, Michigan 49331. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 44903. 


11 DIFFERENT U.S. over 60 years old 
10c. Scott's Famous U.S. Foreign Approv- 
als. Scott, 22 Middle, Lexington, Massa- 
chusetts D1-02173. 


FREE! 25 Portuguese, colorful approvals. 
Elkhart, Box 33, Elkhart, Indiana 46514. 


FREE Surprise collection sent with ap- 
protai, Jay, 1784 Union, San Francisco, 


CANADA: Outdoor recreation set. 40c 
value, only 15c. Approvals. Rheaume, 6591 
llth Ave., Montreal, Canada. 


MONGOLIA, 10 different pictorials, in- 
cluding triangles, diamonds, space, ani- 
mals, sports, etc., 10c with approvals, La 
re Box 146-PS South Bend, Indiana 


MYSTERY bag stamp collection only 
10c. Hill Co., Defiance, Ohio. 


FREE First Day Cover, Approvals; Gall, 
Box 96PS, Coopersburg, Pa. 18036, 


FREE! ! ! Beautiful stamps—Gold, sil- 
ver, others. Approvals. Delor, 21127 Fleet- 
wood, Harper Woods, Michigan 48236. 


FREE! Hundred Worldwide, approvals 
included. Martin, Box 218, Tustin, Cali- 
fornia $2680. 
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U.S.. CANADA, U.N, Price list, 
pages; 700 illustrations, stamp identifica- 
tion, 15c. Thom, 4808-15th Avenue, Min- 
neapolis, Minnesota 55417. 


O 


PRICE Lists: U.S. Also Foreign ce Ng 
No Approvals. Earl Mills, Box 272-P, 
burn, Massachusetts 01501. 


TOPICAL Sets, Art, Animals, Birds, 
Costumes, Seashells, 25c, Approvals. Hoh- 
mann, 20 South Yacht Club, Treasure 
Island, Florida 33706. 


LIBERIA Kennedy Memorial complete 
set (70c value) only 10c with realistically 
riced worldwide approvals, Latest popu- 
ar sets list free. Compare our prices, 
Show-Me Stamps, 12704 Partridge Run, 
Florissant, Missouri 63033. 


“RUSSIA—25 different beauties, 
Packet approvals, Brayton (PS-1), 


491, Ansonia Station, N. Y.C. 10023.’ 


10 CANADIAN, 10 Great Britain Com- 
memoratives Plus $1 Export, 10c To Ap- 
proval Applicants. Lewis Stamp Company, 
360 Fundy Dr., Saint John West, New 
Brunswick, Canada. 


TWO CENT Approvals, Iva Stamp Co.. 
Box 670, Palmdale, Calif. 93550. 


RUSSIAN space set 10c. Russian Ap- 
provals, topicals. Snedco, Waldwick, N.J. 


U, BARGAIN: 50 different 10c with 
beautiful world-wide approvals, Stamps. 
Kennebunk, Maine. 


200 MIXED U.S. Many Commemora- 
tives. 10c. Monjar, Westknolls, Cincinnati, 
Ohio 45211. 


“INVERTED Error’ Dag Hammar- 
skjold, 5c with approv aie. Eelmont Stamps. 
Washington, D.C. 20015 


U.S. APPROVALS. iow prices, Eagle. 
2221 Romine Ave., Pittsburgh, Pa. 15226. 
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40.000 DIFFERENT. Amazing new plan 
builds your collection systematically, coun- 
try by country. As low as 50c weekly. 
Ware, Monroe 70, Conn. 


FREE Space Collection with approvals. 
Tiget, Box 1496, Denver, Colorado 80201. 


_A WIDE Variety Of Sets. Singles and 
Packets, Attractively Priced, Sent On Ap- 
proval. Torca, Box 563, Station Q. Toronto. 
Canada. 


DOMINICA #160 catalogs $3.00. 60c su- 
perb Albania, 100 different $2.50. Koleck, 
Beale, Leechburg, Penna. 15656. 


CLOSING Out Tremendous Old Accumu- 
lation. Collections, Miscellaneous, Lists 
Free. Alatalo, Maynard, Mass. 01754. 


64 PAGE U.S., U. N. illustrated catalog 
10c. Stone, 260 Washington, Boston, Mas- 
sachusetts 02108. 


1000 FINE Mixed United States Stamps 
2sc. Wright's, Box 2122, 
Maryland 21740. 


10c. 
Box 


54 RADIO, TELEVISION, 


HAM EQUIPMENT 
33c TUBES, Radio & TV! Free List. 


Cornell, 4217-S University, San Diego 5, 
California. 


ELECTRONIC Kits, Schools, 
Projects. Lectronix. Box 42, 
Heights, Michigan 48071. 


CRYSTAL, Transistor, Tube kit catalog- 
25c, refundable. Laboratories, 12041-T 
Sheridan, Garden Grove, Calif. 92640. 


HI-FI, STEREO, 
ELECTRONICS 


SLEEP-LEARNING Kits—endless tapes, 


Scouting, 
Madison 
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timers, complete outfits, Catalog free. 
SLRA, Box 24-SB, Olympia, ‘Washington. 

TAPE recorders, Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values, Free Catalog. Dressner, 1523A 
Jericho Tpke., New Hyde Park 1, New 
York. 

GOVERNMENT surplus electronics, 


gadgeteers ee atod catalog 25c. Meshna, 
Nahant, Mass. 01908. 


Hagerstown, | 


FREE — Free — eee — Free — Free — 
Free — Free. Send in for your Free one 
ear subscription to Olson Electronics’ 
antastic value packed catalog—unheard of 
low, low prices on brand name speakers, 
changers, tubes, tools, stereo amplifiers, 
tuners, CB and other values. Credit plan 
available, If you have a friend interested 
in electronics send his name and address 
for a Free subscription also. Olson Elec- 
tronics, Inc., 7905, Forge St., Akron, Ohio 


44308 
HOBBYISTS, Experimenters, Amateur | 
Scientists, Students Construction 


Plans—All complete including drawings. 
schematics, parts lists, prices, parts sources 
.. . Laser— Build your own coherent-light 
optical laser. Operates in the pulse mode, 
in the visible light range—$6.00 . Diode 
Laser—invisible light (infrared) can be 
continuously modulated—$s3.00 . . . Radar 
—Build your own ultrasonic doppler radar. 


Detect motion of people, automobiles, even | 


falling rain drops. Transistorized, uses 
standard small 9-volt battery—$4.00 ... 


Or send 25c coin or stamps for complete | 


catalog . . Technical Writers Group, 
oe eae: State College Station, Raleigh, 


SCOTCH Recording Tapes. Tape Re- 
corders. Catalog 5c. Tower, Lafayette Hill, 
Pennsylvania 19444, 


HOME Electronics Course only $26.95. 
Free Literature. Edu-Kits, Department 
675A, Hewlett, New York 11557, 


KITS! Unusual solid- State amplifiers, 
mikes, power units, controls. Amazingly 
low-priced quality products. Free Bro- 
chure. Cosmos Enterprise, 507 Fifth Av- 
enue, New York, N.Y. 10017. 


TAPE recorder sale. Brand new, nation- 


ally advertised brands, $10.00 above cost. 
Special prices on Hi-Fi Components and 
color television. Arkay Sales, 1028-G Com- 
monwealth Avenue, Boston, Mass. 02215. 


~ LOUDSPEAKERS, Enclosures, Kits. Lit- 
erature. Factory Prices! Auratone 118, 
Chula Vista. Calif. 92011. 


56 PHONOGRAPH RECORDS, 
TAPES 


2,500 UNUSUAL Hobby, Party Records. 
Others; Free Catalogue. Rose’s Records, 
300 Chelsea, Louisville, Kentucky 40207. 

STEREO Tapes. Save 30% and up; no 
membership or fees required; postpaid 
anywhere U.S.A. Free T0-page catalog, We 
discount batteries, recorders, tape’acces- 
sories. Beware of slogans, “not undersold," 
as the discount information you supply 
our competitor is invariably reported to 
the factory. Saxitone, 1776 Columbia Road, 
N. W.. Washington, D. C. 20009. 


1000’s OF Collector's 78RPM Records 
For Sale. NettlesBey, 1502 Mohawk, Chi- 
cago, Ill. 60610. 


57 MUSICAL INSTRUMENTS 


30% DISCOUNT on any Name Brand 
musical instrument, Write for our low 
price. Freeport Music. 127W, Sunrise 
Highway, Freeport, New York 11520. 


ACCORDIONS, Guitars, Band Instru- 
ments! Save to 50°. Famous makes, Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641. 


GUITAR, Banjo Making, books, plans, 
wood, necks, tools, List 20c. Wildwood, 510 
East llth Street, New York, N. Y. 10009. 


MAKE Guitars for pleasure or profit. 
Largest assortments woods and accessories. 
Easy to make—instructions available, Free 
catalog. International Violin Co., PSå4l4 
E. . Baltimore St.. Baltimore, Md. 


“EXCELSIOR Accordions and Amplifiers. 
Save 50, Buy Direct. Factory Distributor. 
Terms. Trades. Free Catalog. Excelsior, 
3147 North ] Luna, Chicago 60641, 


REBUILD A Player Piano! Details from 
Vestal Press, Vestal, N.Y. 13850. 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free catalog. Carvin, PSM, Covina, 
California 917 T22, 


~ GUITARS, Accessories—Gultar Maker's 
Books, Materials. Supplies, Free Catalog. 
Guitar Center, Box 15444, Tulsa, Okla. 74115, 


I of professional molds. 
| home instruction method. Candle Institute, 


| matches 


58 SONG WRITERS 


SL Re Ca SOMES Fa le 

POEMS, Songs Wanted For New Hi 
Songs and Recordings by America’s Mos 
Popular Studio. Tin Pan Alley, 1650-P! 
Broadway, New York 10019. 


POEMS set to music. Songs recorded 
Send poems, songs. Crown Music, 49-5 
| West 32. New York 10001. 


SONGWRITERS: Protect Your Ideas. 
Get Safe Procedure! Superior Song Ser- 
vice, Dept. 328, 663 Fifth Ave., New York, 
N. Y. 10022. 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by to 
Nashville artists, Write: Globe, 420 Broad, 
Nashville, Tenn. 37203. 


SONGS, Poems Wanted! Accepted songs 
published, recorded at our expense! Talent 
17-PS Longwood Road, . Quincy, Mass. 


SONGPOEMS Wanted. Send Poems For 
Offer, Nashville Music Institute. Box 532- 
PS, Nashville. Tennessee. 


59 IMPORT-EXPORT 


WHAT Ever In This World You Want— 
Write Me. NettlesBey, 1502 Mohawk, Chi- 
cago, Ill, 60610, 


' BIGGEST (Japanese) + (European) 
Wholesale catalogs! 7.500 pages, $30,00, 
Samples, $2.00, Miillionaire-A, 1000000 
West 76, New York City. 10023. 
| 60 BUSINESS 
OPPORTUNITIES 
FREE Report, “Businesses You Can 


Launch At Home.” Immediate earnings! 
Wyman Enterprises, A-202, Congers, New 
York 10920. 
MAKE Money Operating Home Mailorder 
Business. No Inventory. Write: Purple En- 
ee rd Box 16291BN, Jacksonville, Flori- 
a 3. € 


SELL Oil Portraits From Photos. De- 


tails. Ness, 83-S Scarcliffe, Malverne, New 
| York 11565. 
SECRETS! Mail Order Success. Inter- 


nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy "Make Money By Mail." Dis- 
closes free advertising, profitable products. 
Maileo, 1554 Sepulveda, Dept. B691, Los 


| Angeles 90025. 


ANNOUNCING Home study course in 
commercial baking. Practical basic train- 
ing. Good field for those with aptitude. 
Free book, "Opportunities in the Baking 
Industry."’ National Baking School, 835 
eee Pkwy., Dept. 676-011, Chicago, 
6 i 


MAKE Gorgeous original candles for all 
holidays and special occasions. Learn ex- 
pert Candle decorating. candlemaking. use 
Free details on 


Dept. OK. 1600 Cabrillo, Torrance, Cali- 


| fornia 90501. 


START Home print shop. Big Paying 


Business. Easily Learned, Free Details. 
Star Printing, Box 839, Long Beach, New 
York 11561. 


— FREE book "Wholesaling For Profit” 
puts you in New Home Business. Direct 


Mail—Drop Ship Program brings you or- 


| ders, SMC, 7630SSA, Gloria Avenue, Van 


Nuys, California 9 91406. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rockbottom prices, Closeouts, bankrupts. 
Dropshi merchandise. Automobiles. 
Worldwide imports. Hongkong clothes. 
Free details. International Buyers, 216- 
PS-2. West Jackson, Chicago, Illinois 
60606. č O žă OO 

$100.00 WEEKLY spare room. Raise red- 
worms odorless, soilless Way, Charlie Mor- 
gan, Box 116-C Bushnell, Florida 33513. 


~ SELL Advertising book matches, Write 
us today; we put you in business by return 
mail; handling complete line ad book 
in demand by every business 
right in your town! No investment; every- 
thing furnished free! Top commissions 
daily! Superior Match, Dept. PX-168, 
7550 5. Greenwood, Chicago, Ill. 60619. 


fe em eS GS a ee e 


EARN Money raising fishworms for us. 
Write: Oakhaven-42, Cedar Hill, Texas. 
75104. 

~ AMAZING New Home Business!!! Make 
Custom carrying cases for photographers, 


musicians, salesmen, 1001 others. Mail 
plan brings big profit orders. Materials, 
instruction — everything supplied, Free 


Details, CCSC, T630CSA, Gloria Ave., Van 


Nuys. California 91406. 
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FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia. 


VENDING Machine Catalog, ene 523 
PS Spring Garden, Phila., Pa. 1912 


WORLD'S Biggest Wholesale = 
Buy from 10,001 U.S.A., European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities, Box 730-B, Holland, Mich- 
igan 49424. 


ry Bah ima op) ore profitable 
world-wide, mail-or business from 
home, without collet we travel abroad. 
We ship proven plan, for no risk exami- 
nation, Experience unnecessary. Free de- 
aA Mellinger, Dept. B691, Los Angeles 


CLIP Newspaper items, $1.00-$5.00 each. 
elite free. Walter, Box i360-SA, Erie, 
Penna 


PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. GI Approved. Information free. 
Empire School of Piano Tuning, Miami, 
Florida 33145. 


$200.00 DAILY in Your Mailbox! Your 
nA ae to Do What Mailorder Ex- 


perta Free Detalls, Associates, Box 
6-B, Helland, ‘Michigan 49423. 
FREE “Pranchise Profit Letter’ tells 


how unique NFR service is helping thou- 
Sands seeking profitable businesses. Write 
today. National Franchise Reports, PS- 
528, 333 N. Michigan, Chicago 6 60601. 


BIG Money—making new greaseless do- 
nuts in kitchen. Everything furnished, Sell 
stores. Free Recipes. Summers Ray, Wa- 
seca. Minnesota 56093. 


FREE Book ‘900 Successful. Little- 
known Businesses.’’ Work Home! Plym- 


outh-252R, Brooklyn, New York 11218. 


$15.00 HOURLY Profit — Own Business 
with ome serviceman. Quickly learned. 
Easy to do. Operate from home. Few Hun- 
dred dollars builds your own nationally ad- 
vertised business while continuing present 
job. Investigate immediately .. . before 
your territory is taken, Free booklet ex- 
Plains everything. Send today. Then de- 
cide, Duraclean, C7-180, Duraclean Build- 
ing, Deerfield, Illinois. 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits, 32-page Catalog Free. 
Parkway Machine Coporation, 715 PSB En- 
sor Street, Baltimore 2, Maryland. 


mi ai a a a 


MAILORDER . 
ucts! Details, Dynamics, 1430 Sl West 
Wells, Milwaukee, Wisconsin 53203. 


PAINT Murals for profit. Earn $10 - $15 
er hour. No art experience needed, New 

ansfer method. Paint $100 murals for 
“pennies” in paint. Huge demand from 
bars, builders, homes, etc. Free Success 
Plan, Murals, Box 883- -F=74, Tarzana, Cal- 
ifornia 91356. 


I MADE $17.000 ON ONE DEAL 
YOU Can Too! Complete Information. 
vere, Box 6284-B, Marietta, Georgia 


EXCLUSIVE Distributor Franchise, made 
big money senk i quality automotive prod- 
ucts. Many prime territories available. 
Write for free catalog and details. Clean- 


bright, Dept 601-2202 Folin St., Bronx, 
New York 10457. 
EARN big money invisibl reweaving 


damaged garments at home. ee informa- 
tion. Eastern Reweaving, 350 PS Lincoln 
Road, Miami Beach, Florida 33139. 


OPERATE Exciting import business from 
your home. Easy, Profitable! Write: Mid- 
west Book Mart, Box 935-A, Sioux City. 
Iowa 51102. 


aie ne Profits with no capital or 
erience. Take orders for all magazine 
criptions. Friends and neighbors, are 
your prospects. Write now for complete. 
free kit. McGregor Magazine Agency, Dept. 
EB8, Mount Morris, Illinois 61054. 


INSTALL burglar alarms without pre- 
vious experia or costly equipment. Big 
profits. Free details. Nasco, 11071 Massa- 
chusetts, Dept. B691, Los Angeles 90025. 


ESTABLISH Profitable Mailorder Busi- 
ness. Everything furnished. Vikari’s, 835- 
ae Avenue, Salt Lake City, Utah 


210 | POPULAR SCIENCE 


- No investment in prod- | 


FREE Publication. Starnes Informa- 
tion mailorder goldmine opportunities. 


Bayview. Bayou LaBatre, Ala ama 36509. 36509 


Into Business For Yourself. fF. Only 
$1557 00 total investment. Shine Shoes 
Electrically, Fast. Efficient. Brilliant 
Shine. Easy Work—Large Profits. Fra-Don 
Corporation, 7243 Sutherland Avenue, St. 
Louls, Missouri 63119. 


BIGGEST Profits in Mailorder Here! Ex- 
citing details Free. James Jewell, Dept. 
ps, Mineral Point, Wisconsin 53565. 


AMERICANS wanted—for the world’ R 
greatest proposition! Ornsteen, DuQuoin. 
Ill., 62832. 

NEW plan! Pays up to $25.00 an hour! 
Little as 4 hours weekly. Place Thriftee 
self-service displays in stores. No cost to 
merchants. No experience needed. Free de- 
tails. Lux Company Incorporated, Dept. 
928, Elkhart, Indiana 46514. 


SELL Books by Mail. Unlimited profits 
possible. Free details. Harwyn, P.O. BOX 
8352-R, 8352-R, Philadelphia, Pennsylvania 19101, 


~ “MAILORDER . Stop Looking! Start 
your own business!” Methods, 1930-FD, 
Lafayette Hill, Pennsylvania 19444. 


ADDRESSERS And Mailers 
Send Stamp for information. Lindbloom 
Sales, 1508 Erle, Chicago 60622. 


BECOME Tax consultant. Our students 
earn $1,000-$3,000 every tax season pre- 


needed. 


paring returns evenings. Accredited. State | 


approved, National Tax, Monsey 1LA, New 
York 10952, 


MEDICARE-Social Security. Earn top 
fees assisting clients obtain maximum ben- 
efits. Accredited. National Tax, Monsey 
J01LA, New York 10952. 


EARN $1000.00 month operating Book- 
keeping Tax Service. Universal, Box 664-P, 
Springfield, Missouri 65801. 


SELL Rack Toys To Stores. Free Jobber 
Catalog. Hygrade, 136-PS1 Liberty, New 
York City 10006. 


"MAILORDER" , . $200.00 Weekly 
Sparetime! Fantastic ‘Do-It-Yourself’ 
Method! Svar auveed Proof! Obie, 1532PJ- 
47th, Brooklyn, N. Y. 11219. 


FIVE Money Making Businesses You 
Can Start Part Time. Send $2.00. Bowen, 
Box 27, Agincourt, Ontario. 


START Big-Pay Business At Home in 
spare time. No experience needed to oper- 
ate little table-top machine for bronzing 
baby shoes. Make $7.32 profit on every 
pair. Full particulars free. Send postcard 
to: Mason, 1512 Jarvis, Room CM-3-A0O, 
Chicago 60626. 


MAIL Profitable Baby Catalogs, Free de- 
tails. ‘‘Enterprises,’’ Box 2185-C, Pueblo. 
Colorado 81004. 


WE Need Ginseng Growers! $3,000— 
$25,000 annually. We buy your crop. $2.00 


brings seed sample and information. 
Glass’ Gins Exchange, Dept. 16, Box 
1969, Springfie d, Mass. 01101. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon, Box 54386—PSJ, Los Angeles, Cali- 
fornia 90054. 


CONCRETE Facts: Cement Artists Make 


Big Money. Home Business; Experience 
Unnecessary. Unlimited Unique Pottery 
Designs Easily Made Without Moulds. 
Birdbaths, Fountains, Wishing- Wells, 
Benches, Etc, Chemical Coloring Formu- 
las, Marbleglazing. Free Illustrated Bro- 
chure. Hollywood Cementcraft, 602 Athens 
Street, Altadena, California 91001. 


HOW To Finance Your Own Business. 
Shoestring plans. Write: Counselor-3, Har- 
lingen, Texas, 


$7,000.00 BUILDS $15,000.00 Home. Ex- 
perience unnecessary. Instructions—$1.98. 
Homecraftsman, 740 McKenna, Scranton. 
Penna. 18510. Intormation—T5c. 


RECORDS—40 different new 45's, $3.95 
postpaid. Free $1.25 record cleaning cloth 
with order. 100 different 45's, plus 3 clean- 
ing cloths, $8.95 postpaid. Dealers wanted 


FREE! Amerasian 
ter! Proven Moneymaker! 
East 27, Los Angeles 90011. 


$60.00 DAY, manufacturing Concrete 
Posts. Carlane, 1803 Fremont, Rapid City. 
South Dakota 57701. 


$70 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D, Los An- 
geles 90034. 


“EVERYBODY Likes 


Importing Newslet- 
Woo, 456-D 


Fine Candy"’— 


i MADE $40,000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F, 
Ypsilanti, Michigan 48197. 


IMPORT-Export Business Made Easy. 
Complete set up. Not just instructions. 
Hermes, 152 West 42, New York City 10036. 


ee cs Age peras 


FREE information on “How To Bring 
Mailorder Dollars Tumbling In." Thacker, 
Box 4-SJ, Rossville, Georgin 30741. 


$80 DAY! Selling books by mail. Com- 
plete setu up. DonKar, 1914B La Cana, Ha- 
cienda Heights, California 91745. 


TOPLESS Income! 30 Businesses you 
can operate without ever leaving your 
house! Free information. Shinco, 
Beekman, Medford, Oregon 97501. 


400% PROFIT selling books by mail. 
Tested, proven plan. Information free! 
Old Orchard House, 6659-B Avondale, Chi- 
cago, Illinois 60631, 


“MAILORDER Catalog. Dropshipped. 
Details 25c, refundable. LeRoy, 8405J 
Park, River Edge, New w Jersey 07661. 


“BUILDERS Trade Secrets." 
i Contractor, 
A. 


: Become 
Box 99C, Uleta, Flor- 


FREE information! How to start your 
own profitable mailorder business. Old 
Orchard House, 6659-A Avondale, Chicago, 
Lilinois 60631. 


GARDENCRETE Molds. 
make bird baths, urns, 
other concrete items to garden centers, 
florists and homes. Spare or full time 
profitable income with low investment. 
Send dollar for illustrated catalog, ‘‘ 
portunities & Instruction" and other li 
erature. 66 pages. = acta Box 4167-Ps, 
Columbus, Ohio 432 


Sell easy-to- 
patio stone and 


3 


1000% PROFIT Bronzing Baby Shoes. 
Write: BronzShoe, 5615 Barnes, Kansas 
City. 64119. 


“HOW to Raile Capital.” Details. Ad- 
vance, Box 99C, Uleta, Florida. 


LEARN Speedometer Repair. Make good 
money. Instrument School, Box 13615, 
Muskogee, Oklahoma 74461. 


“UNIQUE Little Goldmine.'’ Local or 
Mailorder. Camar, 40-PJ Driftway, Dan- 
bury, Connecticut 06810. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible Mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year- 
round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 How- 
ard, Chicago, Ill. 60626. 


DRAPTSMEN! Operate Own Drafting 
Service! Sure, Independent Income; Full, 
Part Time, Experience Unnecessary: De- 
tails: Roberts Drafting, 1741 Circle Road, 
Baltimore, Maryland 21204. 

SELL Books By Mail. 4005; Pront. Royal, 
Box 450-M, Cleveland, Ohio 4412 


MAEE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 
tails. Wooderd, Bridgewater, Mass 02324. 


for drop shipment deal. Empire, Box 1313, | —— 


Pittsburgh, Pa. 15230. 


OPERATE Home mailorder business. 
Vosacek Printing, 4444-PS Ute, San Diego. 
California 92117. 


BE YOUR OWN BOSS 


New York 14830. 


UNLOCE Your Future. Become profes- 
sional Locksmith by spare time home- 
study. Make up to $6 per hour. All tools, 
equipment included. Facts free. Send 
name. Locksmithing Institute, Dept, 1308- 
018, Little Falls, New Jersey 07424. 


PERFECT husband-wife business, Learn 
Upholstery at home. Make $10 in an hour. 
Buy-repair-sell for even bigger profits. 
Kits. tools, included. Free Booklet. Up- 
holstery Institute. Dept, 5308-018, Little 
Falls, New Jersey 07424. 


61 MONEYMAKING 
OPPORTUNITIES 


MAIL Order Import Business! Unusual, 
low priced for profits items, great sales 
appeal, Manual reveals drop-ship sources. 
Only $2, Gibson, 2010 Oregon, Berkeley, 
California 94703. 


SKYROCKET your income! 
secrets, 256 page book. $2.00. Ashton’s, 
aan Avenue, Silver Spring, Maryland, 


MAILORDER Goldmine Opportunities! 
Free Details! Poole. Box 909-A, Bayou 
Labatre, Alabama 36509. 


MAKE $5.00 Hour sharpening scissors. 
Details free. Flory, 3741 Rufe Snow, Fort 
Worth, Texas 76118. 


$100 WEEK Possible! Assemble Our Prod- 
ucts, Everything Furnished! United, Box 
§5392-U, Indianapolis, Indiana 46205, 


REPAIR Typewriters at Home! Inexpen- 
sive Course quickly trains you for $6.50 
hourly. Write: Athay, Tarentum, Pennsyl- 
vania 15084. 


MAKE $12.00 profit each dozen assem- 
bling Belts. Details: Send stamp. Redi- 
kut's, Loganville 41, Wisconsin. 


RAISE Rabbits for us on $500 month 
lan, Free details. White’s Rabbitry, Mt. 
fernon, Ohio 43050. 


FREE facts and descriptive bulletin, Be 
an Air Conditioning, Refrigeration, and 
Heating serviceman, High pay, jobs open 
everywhere, operate your own service busi- 
ness, no school or correspondence neces- 
sary. Write Dooling Trouble Shooter, 2016 
Canton, Dallas, Texas. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm-11, Plains, Ga. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free, Walter, Box 1360-S, Erie, Pa. 


AMAZING successes through franchises! 
Become exclusive franchise holder your 
territory, Information rushed. National 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 60601. 


SPARE Time cash. Sell Famous Hanover 
Shoes. Actual samples and sales kit Free. 
No experience needed. No age limit. Lowest 
prices for high quality makes selling easy. 

very Man a prospect. Big daily commis- 
sions. For Full details, write, Hanover 
Shoe, 388 Carlisle, Hanover, Penna. 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
56 Franchise chances for you to have your 
own business tied with successful Nation- 
al Companies. Send name, address to W. 
Stewart. 1085 Walnut, Des Plaines, Illi- 
nois 60016. 


HOMEWORK Pays! 75 Companies Beg- 
ging for Sparetime Workers! Complete In- 
structions, List, $1.00. 
11071-EA, Indianapolis, Indiana 46201. 


VENDING Machines—No Selling. Oper- 


ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free: 
Parkway Machine Corporation, 715 PSM 
Ensor Street, Baltimore 2, Maryland. 


STOP Looking—. Want Success? Write: 


Box 1155, Hales Corners, Wis. 53130. 


FIVE Copyrighted Reports Explain, 


“Making Money Wit Camera-—Coins— 
Writing—Mail Order—Surplus. Send $1.00 
Each Or $4.50 For Group. Cowan House, 
Cowan Road, Conyers, Georgia 30207. 


MONEY—SPARE TIME OPPORTUNITY 

WE PAY CASH FOR NOTHING 
but your opinions, written from home, 
about samples of our clients’ products. 
Nothing to sell. canvass or learn. No 
Skills. No Experience. Just honesty. De- 
tails from: Research 669, Mineola, N. Y. 
11501. Dept. CF-21, 


Opportunities, Box 


Learn the | 


LEARN the secrets of repairing junk 
batteries, “Fabulous Profits’’ at home. 
Batteryman, Palm Desert, Calif. 92260. 

MAKE Big Money Fast! $1.000.00 in 60 
days possible. It's easy taking orders for 
Dwarf, Standard fruit trees, roses. orna- 
mentals, etc. Price earned $7,118.90 first 
year! Color Outfit Free! Stark, Desk 30118, 
Louisiana, Missouri 63353. 


MAILORDER—Get $12.00 orders in 
every mail, $8.00 profit. everything fur- 
nished. Free information, Burke, 


427 
White Horse Ave., Trenton, N. J. 08610. 


OVER $16.50 an hour. Spare Time at 
home! Rubber Stamp industry needs small 
manufacturers. We furnish all equipment 
and know-how! Particulars Free! Write: 
Roberts, 1512 Jarvis, Room CR-3-A0, 
Chicago 60626. 

“NEED Money—For Your Church or 
Club? Write: Hearts Desire Plantation, 
Seabrook, S.C 239940." 


OPERATION Bootstrap. Build profitable 
business from small investment, Free de- 
tails. Pat's, 1011 Wow Building, Omaha; 
Nebraska 68102. 


HOMEWORKERS! 200 companies re- 
searched-—-New Directorv—48 informative 
pages. $3.00. Quest Enterprises, Box 6029. 
Dept. 21, San Jose, California 95150. Sat- 
isfaction Guaranteed. 


$200.00 FROM sheet 14” Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


STOP Wishing For Extra Money. Make 
It At Home or AWay. Free Details. Cald- 
Well House, Dept. B-11, 6880 Caldwell 
Ave., Maspeth, N.Y. 11378. 


MONEY By Mail. Your Own Business. 
Details. Buchwalter Sales, 834—175th St., 
Dept. 18, Hammond, Indiana 46324. 


WANTED! Addressers — Commission 
mailers. Stamp required. Ooton Distribu- 
tors, 122-SP Duke Drive, Portsmouth, Vir- 
Elnia 23703. 


BECOME Notary Public! Free, Particu- 


lars. Stationers Exchange, Box 4120-5, 


Evansville, Indiana 47711. 


WANT To Win Some Money? Write: 


Prizewinner, 
Fla. 33733. 


MAKE money with coins, photos, writ- 
ing, importing, surplus. ree details. 
Bradley's, Box 1398, Pacifica, Calif. 94044. 


BIG profits in mail order. Details free. 
Knowledge, 30K West Washington, Chi- 
cago. 60602. 


$2,000.00 EARNED First Month By Wil- 
ma Beier. ‘‘Instant’’ Photo Album sells 
itself. Pages are self adhesive. Details, 


Box 11569, St. Petersburg, 


sample Free. Keating, 3524 PS-1 Brigh- | 


Loi 


ton, Pittsburgh, Penna. 15215. 


$25,000.00 PER Year Possible! Pleasure- 
able, Easy, Legal In Most States. Com- 
plete Details $1.00. House of Pleasure, 
1226 Michigan Blvd., Michigan City, In- 
diana 46360. 


EXTRA Cash Ideas! Work Part Time! 
25c To: Hammons, Box 183, Fork Union, 
Va. 23055. 


BURGLAR Alarms! Quick Huge Profits! 
Free Particulars! Alarms, Uleta, Florida. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
What to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
While extra income. Write to sell, right 
away. Send for free facts. Barrett, Dept. 
C-86-Al, 6216 No. Clark, Chicago 60626. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time, Send name, age, for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept 18-AM, Chicago. 


INCREASE Your Income! Amazing 
Handbook, “Opportunity and You,” Ex- 
lains How To Successfully Discover and 

evelop Moneymaking Opportunities In 
Your Own Community. Send $2.00! Camp- 
bell’s, Route 1, Box 99-B, Erwin, Tennes- 
see 37650. 
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LEARN To Fix Typewriters, Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 in one hour. Learn at 
home in spare time. Industry Approved 
course. Facts free. Send name. Typewriter 
Repair School, Dept. 3308-018, Little Falls, 
New Jersey 07424. 


_TEAR Out This Ad And Mail With 
Name, address for big box of home needs 
and cosmetics for Free Trial. to test in 
your home. Tell your friends, make money. 
Rush name, Blair, Dept. 55GA, Lynchburg, 
Virginia 24505. 


HOMEWORK, mailing circulars, salary! 


Free details! Cam Company, Dept. 155- 
KR, Verona, N. J. 07044. 

62 EMPLOYMENT 
INFORMATION 
GUARANTEED Employment Gpportunis 
ties. Men, Women, Students, eachers. 


Foreign, U.S.A. Fulltime and Summer jobs. 
All occupations and trades. Send $3.00 (Re- 
fundable) for Application Forms and Com- 
pendium. World Continental Employment, 
PO 475, Dept. 36-6, Lodi, California 


all trades. 
Earnings to $2.000.00 monthly. Paid over- 
time, travel, bonuses. Write: Universal Em- 
ployment B-4, Woodbridge, Connecticut. 
FOREIGN Employment. Construction, 
other work projects. Good paying overseas 
jobs with extras, travel expenses. Write 
only: Foreign Service Bureau, Dept. PS, 
Bradenton Beach, Florida 33510. 


COMPLETE Guide—U.S. Civil Service 
Jobs! Satisfaction Guaranteed! Only $1.25. 


| Wade, 290-G Summer, Lynn, Mass. 01902. 


TREMENDOUS Opportunities U.S.A.— 
Overseas, Choose Jobs, Locations—Trans- 
portation, Free Details. Occupations, In- 
ternational Airport, Box 100-K2, Jamaica, 
N.Y. 11430. 


AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities, 
Latest Government Information $1.00. 
Austco, Box 3623-F, Long Beach, Cali- 
fornia 90803. 


AUSTRALIA Wants You! Good Pay. Ad- 
venture, Government Paid Transportation 
Allowance! Send $1.00 for “Australian Op- 
portunities Handbook.’’ International Ser- 
vices, Box 12-F1, Greenfield, Ind. 46410. 


EARN $18,135.57 yearly—U.S, Tax ex- 
empt working Foreign! I have—you can 
too! American Companies operating world- 
Wide need personnel. All skill required! 
Executive provides inside information on 
Employment Opportunities, successful Job- 
Getting methods, Salaries, Bonuses, Vaca- 
tions, Travel Allowances and more! Di- 
rectory covering 300 Companies also in- 
cluded. Only $3.00 ($3.25 Airmail). Satis- 
faction guaranteed! International Coun- 
selor, Box 6166-SM, Waco, Texas T6706, 


DISCOVER, your Success vocation! Guid- 
ance tests, charts-$1, Money-back guar- 
antee. Counselaid, 1701 South Taylor, Ar- 
lington, Virginia 22204. 

BOOMING Australia wants You! Good 
paying jobs, adventure—Latest Handbook 
describing government paid travel allow- 
ance, entry requirements, advantages, oF 
pores $1.00, Buckeye, Box 1032 FB, 

airborn, Ohio 45324. 


63 SPECIAL SERVICE 


INFORMATION On Anything. Ferguson 
Research Specialists, 83-45 Victor Ave., 
Elmhurst, N.Y. 11373. 


RESEARCH, All Topics, Dependable & 
AAT P.O. Box 243, Dayton, Ohio 


NO More Embarrassment for being a 
little forgetful, We will remind you of 
Birthdays, Anniversaries, Special Occasions 
... Send dates you want to be reminded 
of. 1 date-50c; 3 dates-$1.00. Reminder 
Service. 178-15 145 Road, Springfield Gar- 


| dens, N.Y. 11434. 


HUNDREDS of royalty-free inventions! 
Send $1.00 for categorical listings, addi- 
tional information. BEL, Box 381, Bell- 
fiower, Calif. 90706. 


RESEARCH—Most subjects—products. 
Mail request and $2.00. Horton. Box 1431, 
Greenville, South Carolina 29602. 
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66 AGENTS WANTED 


YOUR Own business—Suits $1.50; Over- 
coats 65c: Mackinaws 35c; Shoes 12'5c; 
Ladies’ Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnory As- 
ROGIAGER, 2109-J Roosevelt Road, Chicago 
8, Ill. 


EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles, tie 
clasps, money clips, cuff links, lapels, 
identification badges, individualized with 
customer's Name and emblems. Cap badges 
for trucking, bus, taxi, police. firemen. also 
pos letter carriers and heavy construc- 

ion emblems. Choice 3000 emblems. Hook- 
Fast, Box 1088-PS, Providence, R.I. 


$200.00 WEEKLY. Every business and 
professional man has No-pay accounts. 
Send them to us for collection. We pay 
you for each name listed. No collecting. 
Dept. PS-12. General Finance Company, 
Pickwick Bldg., Kansas City. Mo. 64106. 


MAKE $50.00 daily selling air-operated 
Vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker, 
Houston, Texas T7006. 


WILL you test new items in your home? 
Surprisingly big pay. Latest conveniences 
for home. car. Send no money. Just your 
name. Kristee, 125, Akron, Ohio 44308. 


18K GOLD leaf and silver foil letters for 
window—door signs. Wholesale—Retail. 
Free samples. Metallic Signs, 1217-B New- 
port, Chicago. 60657. 


SS 


Metalarts, Dept. 
Oklahoma 73069. 


WANT To Make Up To $100 A 


EXCITING new products. Big profits! 
Exclusive! Test it yourself. Sample offer. 
send no money. Just your name. Kristee, 
151, Akron, Ohio 44308. 


SALESMEN—Contact Operators Coin 
Washing Machines. Big profit. Particu- 
lars. Ideal Safeguard, P.O, Box 588, Ja- 
Maica, N. ¥. 11431 | 


AMAZING Computer Shows Correct 


Selling Price for Proft Desired. $2.00. 
Duane, 58 Woodmont, West Springfield, 
Mass. 01089, 


SELL Hertel Bibles—-Part Time. Finest 
reference Bible available. Demonstrator 
and supplies furnished. Excellent commis- 
sions. Write: International Book, Box 118- 
PS, Wichita, Kansas 67201. 


GET New shirt outfit free! $90 weekly on 
5 average orders a day. Famous quality 
made-to-measure dress and sport shirts 
at $4.95 up, sell to all men. No experience 
needed. Full or part time. Write: Packard 
Shirt Co., Dept. 819, Terre 
diana 47808. 


EARN Big Commission Full or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
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Haute, In- ; 


Specialties Plus calendars in season. No. 


experience. No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you. Free gifts for customers. 
Build profitable repeat business. Start 
now. National Press, Dept. 807, North 
Chicago, Ill. 60064. 


FREE. 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name. age. for 5 months 


Week free subscription. Opportunity Magazine, 


spare time, and get free shoes for life, too? , 850 N. Dearborn, Dept. 18-AS, Chicago. 
No investment. Rush card for free detalls. ; 


Mason Shoes, K587, Chippewa Falls, Wisc. 


54729. 
67 SALESMEN—DISTRIBUTORS 
WANTED 
MAKE Extra Money! Introduce New 


Miracle Cantrece Nylons at 69c a pair. 
Guaranteed Never To Run. We show you 


how. Supply big outfit and sample stocking | 


Free, Spare-time cash year-round, It’ 
easy. Write: American Mills, Dept. C125, 
Memphis, Tenn. 38101. 


MAKE extra $25 to $75 spare time! Take 
orders for double air cushion Bronson 
Shoes. 
women’s line tor dress, work, play. High- 
est commissions. Shoes for yourself. Big 
outfit Free, Write: Bronson, Dept, 649, 
Minneapolis, Minnesota 55408. 


LONG Needed Invention. Man to con- 
tact service stations. Huge profits. Cyclo 
Mig.. 3816 Dahla, Dept. 100, Denver, 
Colorado. 


SELL Paint By Number Wall Mural Kits. 
Nationally advertised line demanded by 


5 


Amazing comtort. Terrific men’s, | 


140,000 Hobby, Paint, Dept. Stores, $18 Bil- : 


lion ‘Do It Yourself” market. Big party 
plan, door-to-door business. Free giant 
catalog business plan. Murals, Box 883-F- 
80 Tarzana, California 91356. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad book 
Matches in demand by every business 
right in your town! No investment; every 
thing furnished free! Top commissions 
daily! Superior Match, Dept. P-168, 7530 
5. Greenwood, Chicago, Ill. 60619. 


YOUR free copy of World’s biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling, Write 
Specialty Salesman Magazine, Desk 6B, 
307 North Michigan, Chicago 60601. 


$1,000.00 A MONTH for making dramatic 
3-second demonstrations of amazing light- 
weight Presto Fire Extinguisher. Chemical] 
used by Airforce snuffs out fires instantly. 
Only $4.95. Terrific commissions. Millions 
want it. Free Kit. Merlite, 114 East 32nd, 
Dept. P-66-W,. New York 10016. 


NEW Car Thief Signal. Lightning Seller. 
Samples for trial. Northwest Electric, Ave., 
405 Mitchell, South Dakota. 


DO you Wish to use or sell a plant food 
that is fleld proven. shows the greatest 
results at lowest cost? Something different 
in sales and use. Big monthly income or get 
your fertilizer Free. Campbell's Gro-Green, 
Rochelle 254, Illinois. 
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AMAZING Water Purifier removes im- 
purities without salt-$10. Sample $5. Rex, 
8PS Livingston St., Newark 3, New Jersey. 


68 REMAILING SERVICE 


AUSTRALIA re-airmails $1.00. Monthly 
rates. Remailing Services, Box 1472, 
G.P.O., Sydney 2001, Australia. 


TRAVELERS, Others, Secret Mail Sys- 
tem. Hermitage(s), 2783 Market, San 


| Diego, California 92102. 


NEW YORE CITY—Remailings 25c-Low 
Monthly. Individual Rates. Colorful World- 
Wide Postcards: 10/$1.00. Valles, Box 375R, 
New York City 10036. 


SOUTH America Registered re-airmails 
$1.00 Confidential, reliable. Leon, Box 
360, Guayaquil, Ecuador. 


RECEIVING-Forwarding. $3 monthly. 
Hrearpein: 406-PS, South Second, Alham- 
alif. 91802. 


ADIRONDACK Mountains remails 25c: 
monthly $3.00. Confidential. Wood, 422-Ps. 
Lake Placid, New York 12946. 


REMAILS 25c, Monthly $3.00. Free de- 
tails. Nationwide Research. 4808 W. Wash- 
ington Blvd., Los Angeles, Calif. 90016. 


SECRET remailing, Receiving system, 
Packages. Letters. $3 monthly, Continen- 
tal, Box 3781B, Phoenix, Arizona 85030. 


RE-MAIL Service—Singles 25c: $3.00 
monthly. R. E. Hively, P. O. Box 2324-Ps, 
El Paso, Texas 79952. 

HOUSTON, Texas—Dome City, Confi- 
dential Remail. 25c each, $3.00 Monthly. 
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' Jewett & Assoc., 401-B Frisco, Houston, 


Texas 77022. 


CONTESTS 


SWEEPSTAKES Contests. How to win. 
Write for free particulars. General Con- 
tests, 1609-19 East Fifth, Duluth, Minne- 
sota 55812. 


70 AUTHOR'S SERVICE 


PUELISH your book! Join our successful 
authors: Al subjects invited. Send for 
free appraisal and detailed booklet. Carl- 
ton Press, (Dept. PSA), 84 Fifth Avenue, 
New York 10011. 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes. Free booklet PS, Vantage, 
120 West 31, New York. 
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72 EDUCATION & 


INSTRUCTION 


ESPERANTO—International Language. 
Correspondence course. Write: Jen, Inter- 
national House 377, Chicago, Illinois 60637. 


TRAVEL Agents make $$$$$. Exciting, 
booming careers! Easy Home-Study Plan. 
Free! “Travel Career Kit.” Write: North 
American School of Travel-PW, New- 
port, Calif. 92660. 


EARN Your Degree In Electronics En- 


gineering. Highly Effective Home Study 
Courses In Electronics Engineering Tech- 
nology and Electronics Engineering Mathe- 
matics. Free Literature. Cook's Institute 
Of Electronics Engineering, P.O. Box 
sama, Houston, Texas 77036. (Established 


SECOND Chance For High School Drop- 
outs. Get diploma at home in spare time. 
Full credit for previous schooling. No 
classes. Given Free: Booklet on finishing 
High School at home. Government advice 
for drop-outs. aptitude test. Write: Acad- 
emy for Home Study, 425 5. Dearborn, 
Dept. 73-903, Chicago, Illinois 60605. 


TOP Paying Jobs—Guidance Manual $1. 
Canadian Institute of Science & Technolo- 
gy, 263B Adelaide St. W., Toronto. 


BOOKKEEPERS — Operate Your Own 
‘‘Dollar-A-Week"’ System. Ellis, Box 203, 
Cedar Grove, North Carolina. 


DRAFTING—Learn at Home. U.S. Gov- 
ernment reports ‘42% more Draftsmen 
needed next 10 years.” Send for Free 
“Drafting Career Kit.” No salesman will 
eall, North American School of Drafting- 
PW, Newport, California 92660. 


PIANO Tuning quickiy learned with 
home study course. Diploma granted. 
American Tuning School, Gilroy, Calif. 


MISSOURI Auction School. Free cata- 
log! 1330-05 Linwood, Kansas City, Mis- 
souri 64109, 


DEVELOP Mind Power, personality, 
memory while asleep! Free details, SLRA 
Box 24-SF, Olympia, Washington. 

FCC LICENSE Training by correspon- 
dence. Approved for veterans. Grantham, 
1503 N. Western, Hollywood, Calif. 90027. 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College, Mason City 3, Ia. 


USED Courses! Books! List 10c. Smith's, 
124 Marlborough, Salem, Mass. 01970. 


OPERATE Collection Agency “Little 
Gold Mine!” Franklin Credit. Roanoke. 
Virginia 24004. 


LEARN Civil and criminal] investigation 
at home. Earn steady, good pay. State age. 
Institute Applied Science, 1920 Sunnyside, 
Dept. 331, Chicago, Illinois 60640. 


FCC First Class License in six weeks— 
nation’s highest success rate—approved 
for Veterans Training. Write Elkins Insti- 
tute, 2603A Inwood Road, Dallas, Tex. 


BOOKS, Free general catalog, 60 pages 
Text, vocational, educational, instruction- 
al subjects. Millions of volumes, new and 
used. Bargain prices. Books bought. Est. 
1902. Long's College Book Co., Dept. Mi, 
Columbus 1, Ohio. 


EARN as you learn, camera repair. Na- 
Repair School offers ac- 
credited Home Study Course—instructions., 
texts, tools and practice equipment. Free 
information. Write NCRS, Dept. EE, En- 
glewood, Colorado, today. 


COMPLETE Your High School at home 
in spare time with ‘Tl-year-old school. 
Texts furnished. No classes. Diploma, In- 
formation booklet free. American School, 
Dept. 4146, Drexel at 58th, Chicago, Illi- 
nois 60637. 


GAME Warden, Government Hunter, 
Forestry, Park and Wildlife Services an- 
nounce job openings regularly. Prepare at 
home for outdoor work, good pay, security. 
Complete information Free! Write North 
American School of Conservation-PW, 
Newport, California 92660. 
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BE A Real Estate Broker. Insure securi- 
ty for yourself and your family. Study at 
home. Prepare for state examination. Write 
for Free Book today. Weaver School of 
Real Estate, 3519-R Broadway. Kansas City 
Mo. 64111. 


FREE Bible course. Exciting! 
South Bragg, Monroe, N. C. 28110 


OPERATE Restaurant or diner. Free 
booklet reveals profitable plan. Write Res- 
taurant Business School, Dept. FC-18 
1920 Sunnyside. Chicago, Illinois 60640. 


MASTER Watchmaking at home. Free 
Sample lesson. Chicago School, Dept. WA, 
Fox River Grove, Illinois 60021. 
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USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) Lee 
Mountain, Pisgah, Alabama 35765. 
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“FINGERPRINTING By Correspond- 
ence.” Civil Service Opportunities. Good 
Pay. Fingerprint School, 2759G-West 
Broadway, Los Angeles, Calif. 90041. 


“PROGRESSIVE Success Suggestion 
Letter 25c. Pinard, 165-MA Wellington 
North, Sherbrooke, Que., Canada.” 


TRACTS, Free Samples. Christian Tract 
Center, 3905 Victoria, Hampton, Va. 23369. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment. 
ox 665-35, St. Louis, Missouri 63188. 


OIL Burner Servicing quickly learned 
(home study). Free Information. Nasco, 
18428 S. E. Pine St., Portland, Ore. 97233. 


CORRESPONDENCE Courses, Books, 
Bought, Sold. Catalog 15c. Bayles, 78D 
Courtright, Wilkes-Barre, Pa. 18702. 


MINISTERIAL Extension Courses. Send 
For Entrance Examination. Soms, 887 West 
Spruce Ave., Ravenna, Ohio 44266. 


OUTSTANDING voice improvement 
course $25.00. Guaranteed! Free Litera- 
ture. Enterprise, Brownhill, Ontario. 


“DEVELOPE your confidence and suc- 
ceed. Full instructions. $1.00. Keith, 
Books, Box 414, Santa Rosa, Calif. 95402." 


PLAY organ by ear. Complete course, 
$3.00. Cappelli Publications, Box 186, Riv- 
er Forest, Illinois 60305. 
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INTELLIGENCE Test! 100 questions, 
answers. Entertaining! Educational! $1.00. 
Zorbas Publications, Box 323224-5, Cleve- 
land, Ohio 44109. 


PIANO Technology — Electronic Organ 
Servicing Learned Easily At Home. GI Ap- 
proved. Free Booklet. Niles Bryant School. 
Dept. S, 3631 Stockton, Sacramento, Cali- 
fornia 95820. 
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COMPUTER Logic Homestudy. Design 
new ‘‘electronic brains"! Rewarding ca- 
reers! Free brochure. Computer Sciences, 
11727-A Mayfield, L. A., Calif. 90049. 


73 CARTOONING, 
SIGN PAINTING 


LEARN Cartooning at home. Free book | 


“Key To A Cartoon Career.” Write: Car- 
tooning, Box 3176-C, Colorado Springs, 
Colorado 80907. 


CARTOONERAMA Teaches you Cartoon- 
ing in a new 24 lesson course. Free bro- 
chure., CFA, Box 263-7F, Branford, Con- 
necticut 96405. 


CARTOONING And Commercial Art, 
Easy home-study drawing course. Art back- 
ground not necessary. Excellent creative 
money making opportunities part or full 
We show you how. Low monthly 

et. Continental Schools, 
Olympic Blvd.. Los 


time. 
tuition, Free book 
Dept. 8A-3, 1330 W. 
Angeles, Calif, 90015. 


LEARN Sign Painting. Fascinating Sys- 


tem. Straley, 410-P South Western, Spring- 
field, Ohio. 


“HOW To Make Money With Simple 
Cartoons’’—Everyone who likes to draw 
should have this book; Free. Send name, 
aD code. Cartoonists’ Exchange, 191 
Pleasant Hill, Ohio 45359. | 


PAINT Signs! Using Patterns! 
Alphabet $1.50; 6-inch $2.00; 8-inch $2.50. 
Harwell’s, PS-168, Byrdstown, Tennessee 
38549. 


23 LESSON Compact Cartoon Course | 


4-inch ! 


76 DETECTIVES 


DETECTIVE Course. Free Information, 
Criminology Institute, Box 202, Geronimo, 
Oklahoma 73543. 


Se E 


DETECTIVE Course, Free Information. 
Universal Detectives, Box 8180E, Universal 
City, California 91608. 


DETECTIVE Training—for free informa- 
tion write to 1917S North Kenneth Ave., 
Chicago, Illinois 60639. 


DETECTIVE Profession. Home Study, 
Lapel Pin, Certificate, Future 2759CB 
arene Broadway, Los Angeles, California 


77 LOANS BY MAIL 


PAY Bills! Have cash left over. $39.65 
repays $1000 in 36 months. Write for de- 
tails. Budget Finance Company, Depart- 
ment TB-OBO2, 317 South 20th, Omaha, 
Nebraska 68102. 


Dept. 11-A, 200 Keeline Building, Omaha, 
Nebraska 68102. 


79 


NEW 6-color Deluxe below wholesale cat- 
alog. Automobile catalog and others. House 
wares, clothing. suits, furs, shoes, furni- 
ture, rugs, appliances, refrigerators, Wash- 
ers, dryers, polishers, dinnerware, teflon, 
cookWare, radios, televisions, stereos, phon- 
ographs, records, cameras, projectors, re- 
corders, musical instruments, organs, 
typewriters, books. vitamins, shavers, wigs, 
binoculars, luggage, sporting goods, golf, 
bowling, game tables, guns, power tools, 
rider mowers, tractors, boats, motors, 
scooters, bicycles, Watches, diamonds, jew- 
elry. Huge discounts on thousands of name 
brand products. For free list (factory 
prices). Postcard: Selbyco-6, Decatur, Illi- 
nois 62522. 


BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 
Sports Equipment, Televisions, Cameras, 
Watches, Jewelry. Thousands More. Huge 
Discounts to $1.000.00 on New Automobiles. 
All Makes. Free Details. Write Today; 
Worldwide Bargainhunters, Box 1730-B, 
Holland. Michigan. 


WORLD'S largest wholesale supply. Buy 
from 7853 American, European, Japanese 
Wholesalers. Hong Kong tailormade suits. 
123 dropship catalogs, Rockbottom prices. 
Automobiles. Free details. International 
Buyers, 216-PS Jackson, Chicago, Ill. 60606, 


HEARING Aids, Batteries, Wholesale, 
Catalog 10c, refundable. Fiston, Box 144A, 
New Preston, Connecticut 06777. 
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BUY IT WHOLESALE 
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SAVE Up To $1,000 on the purchase of 
a new 1968 automobile; up to 50% off on 
thousands of major brand name refrigera- 
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PRINTING and Office Supplies Whole- 
sale. Information Free. Kel Enterprises, 
W236, Rockaway, New Jersey 07866. 


ee 


TREMENDOUS Bargains! Clothing Ap- 
pliances, etc.! Free List. Wholesalers, 
1265-P Broadway. New York, N.Y. 10001. 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free Catalog, Carvin, PSW, Covina, 
California 91722, 


ADVERTISING 


80 
AGENCIES & SERVICES 
FREE expert assistance for mailorder 


advertisers. Ratebook leading newspapers, 
Magazines 10c. Chicago Advertising Agen- 
cy, 28 E. Jackson, Chicago 60604. 


IF You Like Something New, Sell Adver- 
tising Space and Printing Services to Busi- 
ness Places. Up to 50’; Profit. Send $1.00 


And Cartoonist’s Magazine $1.00! Tooners, | for Sales Kit. Jess’s Advertising Special- 


Box 30367, Lincoln, Nebraska 68510. 


ties, P, O. 6123, Milwaukee, Wis. 53209. 


81 BUSINESS SERVICES, 


INFORMATION 
MAILING LISTS 


FOR The American People: A dignified 
way. . .to handle a ticklish problem-Credit 
Savers’ check-forms are mailed to Credi- 
tors when various circumstances prevent 
the payment of bills. Send $1.00 for suppl 
to: Credit Savers’. P. O. Box 231, Aver 
Park, N.Y. 12018. © 1967. 


$2 TYPEWRITERS, 
DUPLICATORS, 
OFFICE EQUIPMENT 
PRESS'N'PRINT mimeograph ma- 
chines, $29.95. Robert Evancho, John 


Street, Simpson, Penna. 18407. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


ee 


DEEP Face Hard Type for better Rubber 
Stamps and Printing. Buy direct from 
manufacturer. 20%; discount—limited time. 


| Free catalog. Barco carries a complete line 


of Rubber Stamp Presses and Rubber 
Stamp Supplies. Free brochure and sup- 
piles catalog. Barco Type-Mig., 237-cl 
vergreen St., Bensenville, Illinois 60106. 


FOCKET Stamp Printer, Your Name, 
address 79c. Ormiston’s, Stockport, Ohio 


ADDRESS stamp $1.50, Signature $3.50. 
Free catalog. Jackson's, P.O. Box 443-B, 
Franklin Park, Ill. 60131. 


THREE line Name & Address Stamp 
$1.80. Quality Rubber Stamps, 2991 Deer- 
Brig Avenue, Yorktown Heights, New York 
~ SIGNATURE Stamp 


$2.80. Free Illus- 
trated Catalog. Carrol’s, Avoca, Ark. 72711. 


NAME and address stamp $1.25; 1000 
cards $5.00; Stamp-Right, Mid-City, Mil- 
waukee 53208. 
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PRINTING, 
MULTIGRAPHING, ETC. 


1.000 GUMMED Address Labels $1.00. 
500 Sensitized Labels $2.00. Walt's, Box 
966. South Bend, Indiana 46624. 


RAISED Letters—Business Cards, Sia- 
tionery, etc. Samples, Bargain Price list 
fea Pioneer, PS-1, Island Park, N. Y. 


32 PAGE Printing Catalog 25¢ double 
refundable, 500 Gold Striped Name-Ad- 
dress Labels 75c. Burk, 1075 Thomas, 


1,000 THERMOGRAPHED Business 


| Cards, $4.25—Other Printing. Marchione, 


Dept. PS, Box 189, Smithtown, N. Y. 11787. 


~ OFFSET a ges Prompt service. 
Mimeo Press, 835 Falls, Rocky Mount, 


N.C, 27801. 


1000 BUSINESS Cards “Raised Let- 
ters," $3.95 Postpaid!! Samples. Noble 
Pale 505 Briggs, Bellmore, New York 


OFFSET Printing—8 Hour service, 25 to 
5.000 copies. Nationwide Printing, Atlanta, 
Illinois 61723. 


FREE Literature: 1000 Address Labels 
$1.00, 1.000 Business Cards $4.95. Printing, 
Rubber Stamps. Jordan’s 552 West O’Con- 
nor, Lima, Ohio 45801, 


LABELS—1000 Gold Striped Address 50c. 
Shea’s, Box 4235P, No. Hollywood, Cali- 
fornia $1607. 


DISCOUNT Printing Catalogue Free. 
Calnora, 2137 Milwaukee Avenue, Chicago, 
Illinois 60647. 


FREE Discount Printing Catalog. Wag- 
ner Company, 6200PS Whitewood, Library, 
Penna. 15129. 


BUSINESS Cards—Samples Free. Write: 
Goodall Printing, 68-A Joost, San Fran- 
cisco $4131, 


AMAZING Business Printing values 
Samples. Print Shop, Box 576P, Green- 
ville, F. I. 02828. 


CARDS, raised. Finest quality. Uncon- 


| ditionally guaranteed. Bixler, 752 Benson, 


Frankfort. Kentucky 40601. 


1000 GUMMED Address labels 50c. Free 
box. Chapcraft, Box 16502-5, Memphis, 
Tenn. 38116. 
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85 PRINTING & RUBBER 
STAMP OUTFITS 
WHOLESALE Rebuilt offset resses, 
Financing. Maurice Bower, Rte. #3, 


Floyd. Virginia 24091. 


RUBBER Stamp presses, hydraulic oper 
ated, electrically heated. Sizes 5” x 8”, 8” 
12”, 10” X 15”. Starting outfits, soona. 
Printing Presses. Order presses, supplied, 
Shipped day received. 1966-67 catalog, low 
supply prices. Cutom Manufacturing, 406 
East Elm, Springfield 2, Missouri. 

PRINTING Outfits, type, supplies. Send 
dime for illustrated supply book and sam- | 

les. Kelsey, Inc., H-8, Meriden, Connect- 
cut 06450. 

TYPE cases, cabinets. Manufacturer. 
Catalog. King McKay Company. 23179 
Telegraph, Southfield, Michigan 48075. 
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RUBBER Stamp manufacturers supplies. 
Starting outfits, presses, low prices, fast 


service, Catalog. Jackson Supply, P.O. 
Box 443-B, Franklin Park, Ill. 601 31. 
PRINTING Presses, Type, Supplies. 


Lists 5c. Turnbaugh Service, Mechanics- 
burg., Pa. 


TYPE And supplies for rubber stamp 
makers. New wholesale price list No. 4 free. 
Star Stamp Supply, 732 Federal, Chicago, 
Illinois 60405. 


MAKE 3 your own seli-moulding rubber 
stamps and printing cuts. Plexirubber, Ar- 
gyle 2, Wisconsin. 


RUBBER Stamp Outfits. Supplies. Kie- 
wiet, 2025 Barney Road, Kalamazoo, Mich- 
igan 49007. i 


RUBBER 
Supplies. Martin's, 
City, Mo. 65101. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 6 E. Monroe, Dept 1757, Chi- 
cago, 60603. 


CASH Immediately For Old Gold, Jew- 
elry, Gold Teeth, Watches, Diamonds, Sil- 
verware, Platinum, Mercury, Spectacles, 
Free information. Rose Industries, 29-Y 
East Madison, Chicago 2. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCH and clock repairing books, Free 
Catalog. North American, Box T-BO, Fox 
River Grove, Illinois 60021. 

USED Wrist, Pocket Pee E 00 up. 
Free list. Southern Watches, 5-PS, South 
Wabash, Chicago 60603. 


90 GIFTS 


FREE! Gift Catalog. Cherryland Gift 
Center, Dept. B, Acme, Michigan 49610. 


FREE Catalog! Unusual, Distinctive 
oie! Wade, 290-B Summer, Lynn, Mass. 
1902. 


RADIOS! $1.98. Many Gift Items, Cata- 
log 25c. Jacksen’s, Route 9, Box 145-PS, 
Athens, Ala. 35611. 


91 FOR THE HOME 


SAFPTY—Convenience. Carry Telephone 
From Room To Room, 25 Foot Cord For 
Bell System Type Black Telephones. 
$3,95. Walker Sales, Box 244, Ringgold, 
Géorgia 30736. 


1425 Major, Jefferson | 


HAWAIIAN Nature Girl Nutcracker— 
Two ways to crack nuts (1) buy soft nuts 
—the kind your nutcracker can crack— 
(2) use Nature Girl—just put nut in legs 
—then press—even toughest shells—hand- 
carved—monkey pod wood—13” high—price 
$3.95. Gitt Catalog 50c. Kontiki Mart, 
P.O. Box 7566, Honolulu, Hawaii 96821. 


PARTS For Stoves, 
Stove, 
12207 


Furnaces. Empire 
795 Broaway, Albany, New York 
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Stamp Making Equipment, | 


92 MODELS—SHIPS, 


PLANES, ROCKETS 


SHIP Models, Kits, fittings, plans, books, 
tools, engines, motors. Big illustrated cata- 
log 50c. Mass. residents add 3% tax. James 
Bliss & Co., Dept. PS, Route i28, Dedham, 
Massachusetts 02026. 


SHIP and Yacht model fittings: 
construction Hull Kits: blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 
Inc.. 1002 Etowah Avenue, Royal Oak, 
Maryland 21662. 


ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras. 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado 81240. 


SHIP models catalog 25c. Scientific, Inc., 
100 Monroe, Newark, N.J. 07105. 


SHIP Model Kits—Schooner America, 
Frigate Essex. etc. Fittings, Plans, Books. 
40 Page Catalog 40c. Model Shipways, 
Folio P. Bogota, New Jersey 07603. 


HOT-AIR Engines. Sterling type. Inior- 
mation, Send Stamped Self-addressed en- 
velope: Engines, Box 9221, Lansing, Mich- 
igan 48909. 


TRAINS! 25c brings 48 pages bargains. 
Lionel, Gilbert, HO, all guages, acces- 
sories, parts. Slot racers, planes, boats. 
Hobby Surplus, Box 1106S, New Britain, 


Pine 


Conn. 06050. 
93 ELECTRIC TRAINS, 
RACEWAYS 
LIONEL Trains Bulletin 10c. Catalog 
25c, Mack Bros., 2041 Chicago Ave., Chi- 


: cago 60622. 
94 


FOR INVENTORS 
INVENTORS: Your ideas and tnventions 


' (patented; unpatented) expertly searched, 


developed for commercial appeal and cash 
/royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
gineering; nited States Patent Office 
former Patent Examiner; Unked States 


PATENT Application Financing, Free 
Patent Search Plan, Global Patent Divi- 
sion, 2420 Tith, Oakland, Calif. 94605. 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
“Patent Information.’’ Write Dept. 4, 
Washington Patent Office Search Bureau, 
711-14th, N.W.. Washington 5. D.C. 


PERPETUAL Motion Journal, Amazing 
new information free, 1616A Compton, St. 
Louis 63104. 


INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented, 
unpatented. Free booklet outlines royalty 


| Sales, requirements. Write Kessler Corpo- 


Government former Patent Advisor! Second | 


decade reliable service. Member: United 
States Chamber Commerce, Free ‘‘Inven- 
tion Record" and ‘‘Recommended Protec- 
tion Procedure." Airmailed! Write: Ray- 
mond Lee. Invention Developer, 230-V Park 
Avenue, New York City 10017. 


PATENT Searches, including copies of | 


related U.S. Patents, $6.00. Inventors, at= 
manufacturers use my ‘‘World- 
wide” Airmail service! ‘Invention Record" 
form and “Information Every Inventor 
Needs. sent free! Miss Hayward, 1029F 
Vermont Ave., Washington 5, D. C. 


ES S eA 


U.S. Patent Office Searches, 234 Broad- 
way, Room 3615, New York. Free Invention 
Certificates. 


PATENT Searches, professional patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all fields of 
inventions. Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for maximum patent 
protection and greatest commercial value. 
Inventions developed by us negotiated for 
cash or rovalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates” and further interesting, 
valuable Patent Information, 


Woolworth Building, New York. 


PROFESSIONAL Patent Searches, $6.00, 
including official U.S. Patent Office copies 
of related U.S. Patents! Prompt, depend- 
able service, Certified. Airmailed! For free 
‘Invention Record Folio” and ‘Important 
Patent Information Every Inventor Should 
Have,” Write: United States Inventors 
Service Company, 501% Thirteenth St. 
N.W.. _ Washington. D. C. 20004. 


PATENT Searches complete and 
thorough. Related copies Air Mailed with 
maximum speed. $6.00. Free “Protection 
Forms" and ‘Patent Information." Write 
American Patent Search Company, Dept. 
ape lith 5t.. N.W.. Washington, D.C. 


ration C-71-FI, Fremont, Ohio. 


WE sold our patent. May we help you? 
Thoughts. Inc. 3625 W, North, Milwaukee, 
Wisconsin 53208. 


UFO's—How They Fly. Professional Pi- 


| lot Reveals Internal Pressure Differential 


Concept, Logical Development Leads To 
Flying Saucer, “Explains Glow”, Perform 
Like UFO. Send $1.00. R. E. Field, P.O. 
Box 58036, Houston, Tex. 77058. 


IMMEDIATE cash, for Patent Applica- 
tions, free Patent Searches. Write for de- 


tails. Universal Patents, 184-B, Marion, 
Ohio. 
95 INVENTIONS WANTED 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C. 635-F Street, N.W.. 
Washington, D.C. 20004. 


INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure.” Washington 
Inventors Service. 422-G, Washington 
Building, District of Columbia, 5. 


INVENTORS Wanted: Manufacturers 
need new items! Your inventions, ideas 
developed for cash/rovalty sales. Free ‘‘In- 
vention Record." Information, Raymond 
ree d Park Avenue, New York City 
10017. 


INVENTIONS wanted. Patented: unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F 77th, Oak- 
land 5, Calif, 


INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers. Financial assistance avail- 
able. Write Dept. 30, United States Inven- 
tion Brokerage, 78 Wall Street, New York, 
N.Y. 10005. 


INVENTORS! Don’t sell your invention, 
patented or unpatented, until you receive 
our offer. Eagle Development Company, 
Dept. S, 79 Wall Street, New York 5, N.Y. 


INVENTORS! We will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest out- 
right cash sale or rovalties. Financial as- 
sistance available. 10 years proven perfor- 
mance, For Free information write Dept. 
54, Wall Street Invention iad 79 
Wall Street, New York, N.¥. 1000 


INVENTORS! Sell your iento for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17, Gilbert Adams, 
Invention Broker, 80 Wall St.. New York. 


IF your invention is adaptable to pro- 
moting we will contract for selling on 
cash or royalty. Free booklet outlines 
royalty rates, requirements. Kessler Cor- 
poration, C-71-IW,. Fremont, Ohio. 


SELL your own invention. 


Details. 
Winn, Box 121, Martinez, Calif. 


INVENTIONS wanted immediately. 
Highest cash royalties paid. Adams, In 
eneen Eroker, 15 Park Row, New York 


| WE either sell your invention or pay 
cash bonus. Write for RR Universal 
Inventions, 298-G, Marion, Ohio. 


98 WEARING APPAREL 


MEN! Suits, sport coats, outerwear—$15- 
d & save! Write for free 
catalog. Dept. A, ee ie s Discount 


i 


a Garments! 40 Page Illustrated 


Catalog, $2.00. Renee, Box 2804-Y, Holly- 
wood, 'alif. 90028. 
99 FOR SALE MISC. 


EARRINGS — 14 Carat Gold Post. 
Pierced. Sell Tar g: .00 A Pair. Send $3.50 
For Dozen Pairs. arrings, Box 6585, Prov- 
idence, Rhode Island 02904. 


END Clutter (home or office) with low 
cost storage files. Circular 10c. IMA, Box 
$19, Johnstown, Pa. 15907. 


BURGLAR, Fire Alarm Supplies and in- 
formation. Send $1.00 (refundable) for cat- 
alog to: Protecto Alarm Sales, Box 357, 
Birch Run, Michigan 48415. 


100 WANTED TO BUY 


Ores analyzed. Mercury Terminal, Nor- 


STAMP Collections, accumulations. Ea- 
gle Stamp Co., 2221 Romine, Pittsburgh, 
enna. 15226. 


101 EMBLEMS & BRASSARDS 


NAZI! Relics gi x3’ flags with Illus- 
a pal og $3.00. W. W. #2-S, Box 2063, 
t. Louis, Mo. 631 58. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold, silver, 
relics With world famous Detectron Metal 
Detectors. Free booklet. Terms available. 
Delivery immediate. Detectron, Dept. PS-1, 
P.O. Box 243, San Gabriel, Cai. 91718. 


GOLDAE Treasure Locators—New For 
‘68! A Hobby You'll Enjoy For Fun and 
Profit. Find Coins, Gold, Silver. Goldak, 
t. PSC, 1544 W. Glenoaks, Glendale. 
ifornia 91201. 


ine 
regon A 


NEW revolutionary analytical transistor- 
metal desertor, Push button tuning, 
automatic tuning, etc. Many models. rre 
catalog. Gardiner Electronics Co., Dept. 

4729 N. 7th Avenue, Phoenix, Ariz. Bis 


TREASURE. Find gold, silver, relics 
Eda super powerful Detectron locators. 
ormation, Detectron, Dept. PS1, 

Ere A Gabriel, California. 


TREASURE Hunters, Prospectors. 
“Quality-Engineered Mineral-Metal De- 
tectors Available.” Detect Gold, Silver, 
Coins, notre Fully Guaranteed, Terms 
From mea 50. Free Catalogue: White's Elec- 
tronics, Room 361, Sweet Home, Oregon 
07386. 


Sisal 


POWERFUL Metrotech Locators Detect 
Gold, Silver, Coins, Relics, Moneyback 
Guarantee. Terms, Free Information. Un- 
derground Explorations, Dept. D, Box 793, 
Menlo Park, California $4025. 


TREASURE, Gold, Silver 


mation. Rayscope, 
wood, California 91603. 


URECON metal finder, 8” head, transis- 
torized. 7.50, delivered. URPA Corp., 
6304 Beechwood, Sarasota, Fla. 33581. 


GEIGER Counter Sale—Solar powered 
model only $36.95. Flashlight battery pow- 
ly $27.95. Franks Scientific 


Relics, 


ered model oni; 
Co., P. O. Box 156, Martelle, Iowa 52305. 


| Relco’s new instruments detect bu 


METAL Locator kits and assembled 
models from $39.90. Terms. Transistorized 
models available. Free catalog. Electronic 
Applications, Dept. S, Box 6095, Alexan- 
dria, Virginia 22306. 


“TREASURE Hunters! Prospectors! 
ed gold, 
minerals, historical relics. 
Weighs 3 pounds. $19.95 


Ico-A41, Box 10839, 


silver, coins, 
Transistorized. 
up. Free catalog. 


ouston, Texas 77018." 


SAMPLE Copy 25c ! ! ! Read the Trea- 
sure Hunter, Box 188A, Midway City, Calif. 


DIAMONDS—Gold. Find 500 Feet As 
Pamphlet Free. Simpson, Nipton, Cal 
fornia 92366. 


DISCOVERIES Unlimited with scientific 
M-Scope. Gold, silver, coins, relics, etc. 
Guaranteed. Terms. Free, illustrated Dis- 
covery Booklet. Fisher Research, Dept. PS- 
7, Palo Alto, California 94302. 


103 OF INTEREST TO 


WOMEN 


$75.00 THOUSAND, Home Addressing! 
Longhand, Typewriter, Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-Y¥T, Clearwater, Florida 33517. 


EARN Up To $2.00 Hour Lacing Baby 
Moks. Cuties, Warsaw 15, Indiana 46580. 


“PROPHET Elijah Coming Before 
Christ’’ Wonderful Book Free, 58 Megiddo 
Mission, Rochester 19, New York. 


HOME ing. Immediate earnings, $50- 
$100 w spare time. Instructions and 
empia rer list. $1.00. Summithouse, PS1, 
Box 1762, New York 10017. 


$500 MONTHLY Possible—cl Apne pee news 
at home, No experience needed. Free in- 
formation. Send stamp. American, Box 
11056, Kansas City, Kansas 66111. 


$400.00 MONTHLY Possible . . . Home 
Typing! Guaranteed Profitable Methods, 
Instructions, $1.00. Pulse, Box i112i11-EA, 
Indianapolis, Indiana 46201. 


WANT to Make Money Selling Exciting 
New Products. Send name for free 5 Month 
Sarena te Opportunity Magazine, Dept. 

18-AQO, 850 N. Dearborn, Chicago. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
pept -86-A3, 6212 N. Clark, Chicago 


HOMEWOREERS! Make money mall- 
ing postcards. Particulars free! Westley, 
Western Springs 2, Ill. 


105 MISCELLANEOUS 


WINEMAKERS Catalogue — Samples — 
| ia 25c. Kraus, Box 451-N, Nevada, 
0 


WINEMAKERS: Free illustrated catalog 
of yeasts, Minn, B5412 et Box 7208, 


Minneapolis, M 


ARTIFICIAL Eyes aes Selection 
sent from World’s largest stock, plastic, 
lass. Free book, color chart, Estab. 1906. 

nver tic, 1014 University Bldg., 
Denver, Colo, 80202. 


MEN—Combination Tobacco Pouch with 
Compartment for P Sturdy Zipper, 
Genuine Pigskin, $3.00 Ppd. Brochure 
nage Valdisco, Vault 382-A, Orem, Utah 


EREE catalog! Useful items for boating, 


camping and home. Seabarts, Box 1, Wil- 
Ears Ohio 44094. 


RACING Profits possible in 9 or 10 
Plays. Free details. Howard, Box 507, PS-1, 
Carroll, Iowa 51401. 


WINEMAKING . Grape, Elderberry, 
Dandelion, Frozen Juices, etc, Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
eed Recipes, and Supplies Cata- 

$1.00. Continental, Box 11071-EA, In- 
ae S. Indiana 46201. 


GOVERNMENT Lands Low as $1.00 
Acre! Millions Acres throughout U.S. Free 
Details! Land Digest, Box 11071-EA, In- 
dianapolis, Indiana 46201. 


IDEA For Vacationers. 
lants. Information $2.00. K.C. 
ox 412, Albion, Michigan 49224. 


FREE for life. For information 
$1.00. Hall's Mail Order Supplies, 
72146-F, Los Angeles, California 90002. 


Watering house 
M., Rt.#3, 


Box 


YOUR Color Portrait In Oils From 
Photo. McMullan, 3021 5. Atlanta Rd. 
Smyrna, Georgia 30080. 


106 PERSONAL 


MUSIC lovers, continuous, uninterrupt- 
ed background music from your FM radio, 
using new inexpensive adaptor. Free liter- 
ature, Electronics, 11500-R NW "th Ave., 
Miami, Florida 33168. 


BILL Problems? Poor credit no trouble. 
Not a loan company. Send for free appli- 
cation. Automatic Acceptance, 318PS 
Broadway Blvd., Reno, Nevada or 307TPS 
Pocasset Ave., Providence, R.I. 


INVESTIGATORS, free brochure, latest 
subminiature electronic surveillance equip- 
ment. Ace Electronics, 11500-F, NW Tth 
Ave.. Miami, Florida 33168. 


RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel. Write Hand 
Lock Products, Preston 2, Ontario, Canada. 


LOSING Hair? Balding? Dandruff? Free 
copyrighted booklet. Dr. Shiffer Labora- 
porien, 533 Euclid-Arcade, Cleveland, Ohio 


OVERSEAS Jobs—Europe, South Ameri- 
ca. Far East, etc. 2,000 openings in all 
trades, Construction, Office Work, Sales, 
Engineers, etc. $400 to $2,500 month. Ex- 
pense paid, Free information, write Over- 
seas Jobs, International Airport, Box 
636-P, Miami, Florida 33148. 


MINISTERIAL Student Needs Financial 
Assistance. Roger Moore, 423 Bijou, Colo- 
rado Springs 80905. 


A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, Missouri 65101. 


PERPETUAL Motion Journal. Amazing 
new information free. 1616V Compton, St. 
Louis 63104. 


STOP Hair Loss! Amazing method now 
released to Public after twenty years of 
research and testing. Saves the hair you 
have and encourages new growth. No gim- 
micks, no ointments, no massages, no fu- 
ture expenses. Scientific. Send $5.95 to 
Exerhair, Dept. 65, 39 Vernon, Keene, 
New Hampshire 03431. 


BULLET Proof Vest, $17.95. Catalog 10c. 
Bylina, 5115 So. Campbell, Chicago, Illi- 
nois 60632. 


FREE Christian Tracts, All Languages. 
Evangelical Tract Distributors, Box 146, 
Edmonton, Alta.. Canada. 


WORTH Millions Financially, Health- 
fully. Home Operated Exclusive! Details 
Free. Preventive Health Institute, Ang- 
win, California 94508. 

BIRTH Certificates, Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. render Kora, Box 482-5, 
Washington, D.C. 20044 


FINANCIAL Problems? Quick Solution. 
Consolidate bills, Raise Money. Non-lend- 
ing Service. Amazing Results. Free details. 
Write: Interstate Counselors, 28 E. Jack- 
son, Suite 1204-PS, Chicago 60604. 


“NEW Hope For Your Hair.” 190 Pages 
hair aids, including dermatologist's bald- 
ness treatment—-31.00. Collins, 60151-B, 
Oklahoma City 73106. 


HOW To Wipe Out Your Debts, Immedi- 
ate relief, Avoids bankruptey. Counselor- 
16, Harlingen, Texas. 


MEXICAN Law Practice. Jenaro Ceni- 


ceros, 1203 Arizona Avenue, El Paso, 
Texas 79902. 
BIBLE PROPHECY STUDENTS GET 


Sample Copies Of Four Monthly Pro- 
phetic Magazines. Include $1.00, Postage 
and Handling. Snarco, Box 555, Titusville, 
Florida 32780. 


100 FORTUNE cookies, 
Chinese tea, 
$1.00. 
slim?’’ $1.00. Millionaire-M, 1000000 West 
16, New York City. 10023. 


$3.00. Exotic 


“Di- 
Box 


MONEY, Love, Success through 
vine Power!” Charles Redmond, 
8454S, Los Angeles 900085. 


FIND her and keep her with Oral Dy- 
namics! Box 260-Cl, Brigham City, Utah 


| 84302. 
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More than 5 million two-way trans- 
mitters have skyrocketed the demand 
for service men and field, system, and 
R&D engineers. Topnotch licensed 
experts can earn $12,000 a year or 
more. You can be your own boss, build 
your own company. And you don’t 
need a college education to break in. 


How WOULD YOU LIKE to earn $5 to 
$7 an hour...$200 to $300 a week 
... $10,000 to $15,000 a year? One of 
your best chances today, especially if 
you don’t have a college education, is 
in the field of two-way radio. 


Two-way radio is booming. Today 
there are more than five million two- 
way transmitters for police cars, fire 
trucks, taxis, planes, etc. and Citizen’s 
Band uses—and the number is grow- 
ing at the rate of 80,000 new transmit- 
ters per month 


This wildfire boom presents a solid 
gold opportunity for trained two-way 
radio service experts. Most of them 
are earning $5,000 to $10,000 a year 
more than the average radio-TV re- 
pair man. 


Why You'll Earn Top Pay 


One reason is that the U.S, doesn’t 
permit anyone to service two-way ra- 
dio systems unless he is licensed by 
the FCC (Federal Communications 
Commission). And there aren’t enough 
licensed experts to go around. 


Another reason two-way radio men 
earn so much more than radio-TV 
service men is that they are needed 
more often and more desperately. A 
two-way radio user must keep those 
transmitters operating at all times, 
and must have them checked at regu- 
lar intervals by licensed personnel to 
meet FCC requirements. 


This means that the available li- 


censed expert can ‘‘write his own 
ticket” when it comes to earnings. 
Some work by the hour and usually 
charge at least $5.00 per hour, $7.50 
on evenings and Sundays, plus travel 
expenses, Others charge each cus- 
tomer a monthly retainer fee, such as 
$20 a month for a base station and 
$7.50 for each mobile station. A sur- 
vey showed that one man can easily 
maintain at least 15 base stations and 
85 mobiles. This would add up to at 
least $12,000 a year. 


How to Get Started 


How do you break into the ranks of 
the big-money earners in two-way ra- 
dio? This is probably the best way: 
1. Without quitting your present job, 
learn enough about electronics funda- 
mentals to pass the Government FCC 
License. Then get a job in a two-way 
radio service shop and “learn the 
ropes” of the business. 


2. As soon as you've earned a reputa- 
tion as an expert, there are several 
ways you can go, You can move out, 
and start signing up your own cus- 
tomers. You might become a fran- 
chised service representative of a big 
manufacturer and then start getting 
into two-way radio sales, where one 
sales contract might net you $5,000. 
Or you may be invited to move up 
into a high-prestige salaried job with 
one of the same manufacturers. 


The first step—mastering the fun- 
damentals of Electronics in your spare 
time and getting your FCC License— 
can be easier than you think. 


Cleveland Institute of Electronics 
has been successfully teaching Elec- 
tronics by mail for over thirty years. 
Right at home, in your spare time, you 
learn Electronics step by step. Our 
AUTO-PROGRAMMED|™ lessons and 
coaching by expert instructors make 


everything clear and easy, even for 
men who thought they were “poor 
learners.” You'll learn not only the 
fundamentals that apply to all elec- 
tronics design and servicing, but also 
the specific procedures for installing, 
troubleshooting, and maintaining two- 
way mobile equipment. 
Your FCC License... 
or Your Money Back! 


By the time you’ve finished your CIE 
course, you'll be able to pass the FCC 
License Exam with ease. Better than 
nine out of ten CIE graduates are able 
to pass the FCC Exam, even though 
two out of three non-CIE men fail. 
This startling record of achievement 
makes possible our famous FCC Li- 
cense Warranty: you'll pass the FCC 
Exam upon completion of your 
cou Si or your tuition will be refunded 
in full. 


Find out more. Mail the bound-in 
post-paid card for two FREE books, 
“How To Succeed In Electronics” and 
“How To Get A Commercial FCC 
License.” If card has been detached, 
send your name and address to CIE 
at the address below. 


ENROLL UNDER NEW G.I. BILL 


All CIE courses are available under 
the new G.I. Bill. If you served on | 


active duty since January 31, 1955, 
or are in service now, check box on | 
card for G.I. Bill information. 


E? 
CGIE 
Cleveland Institute 


of Electronics 


17/76 E. 17th St., Dept. PS-17 
Cleveland, Ohio 44114 


How to get into one of today s hottest 


money-making fields—servicing 2-way radios! 


He's 


Duraney COMMUNICATIONS Sece 


ia e 


ie eee, 


flying high. Palora he eer iit CIE Pahing and FCC License: Ed Dulaney’s only 


professional skill was as a commercial pilot engaged in crop dusting. Today he has 
his own two-way radio company, with seven full-time employees. “I am much better 
off financially, and really enjoy my work,” he says. “I found my electronics lessons 
thorough and easy to understandaThe CIE course was the best investment I ever made.” 
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Business is booming. August Gibbemeyer 
was in radio-TV repair work before study- 
ing with CIE. Now, he says, “we are in 
the marine and two-way radio business. 
Our trade has grown by leaps and bounds.’ 


When Ford spent $250,000 on this experimental car, they weren’t 
about to cut corners on the oil filter.So they used an Autolite filte 
Like you buy. Under $4. 


From the ground to the roll bar, 
this car is only three feet tall. It was 
built by Ford to test new design con- 
cepts. At a cost of $250,000. The 
movable control panel cost $10,000. 
(It adjusts to the driver.) The hand- 
formed aluminum body cost $50,000. 

And the oil filter? Less than $4. It’s 
an Autolite oil filter. The same kind 
you buy. What’s a $4 Autolite oil filter 
doing in a $250,000 car? Simple. 
There is no better filter at any price. 

The Autolite filter is a two-stage 
filter. A depth filter that removes up 
to ten times as much dirt and sludge 
as ordinary filters. It can actually 
double the life of your oil. What’s 
more, it has an up-front bypass valve 
to prevent trapped dirt from washing 
back into your engine. 

So put this kind of filter in your 
kind of car. Whatever kind you drive. 
Autolite...the only name you need 
to know for filters, spark plugs, bat- 
teries, shock absorbers and complete 
ignition systems. 


1, Mercury's tilted powerhead 


prevents wet fuel from puddling in ~<. 


the cylinders and intake ports, keeps 
the engine firing smoothly from 
slowest idle to top speed. 


2. Fixed-jet carburetors provide 
the precise air-fuel mixture for 
maximum power and fuel economy 
— never need resetting. 


3. System of Silence. Sound- 
engineered cowl, sound-sealed re- 
mote control and fuel-line fittings. 
internal reed valves, exhaust relief 
silencing plus Jet-Prop exhaust. 


4. Low-level water intake as- 


sures a continuous flow of cooling * 


water to the engine, even when the 
prop isnt completely submerged. 
Location of water intake prevents 
clogging by weeds or debris. 


5. Shearproof drive eliminates 


vulnerable shear or drive pins. In- =. 


stead, a live-rubber safety clutch 
“gives on impact, then resumes 
running 


©. Jet-Prop buries exhaust sound 
and fumes deep underwater behind 
your boat. 


Just try to find another outboard with half as many. - 
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FIRST IN MARINE PROPULSION 


7. Twist-grip throttle gives you 
one-hand control of both speed and 
direction. 


8. Full forward - neutral -reverse 
gearshift for instant maneuver- 
ability in the tightest spot. 


9. Remote fuel tank with simple 
bayonet-mount plug obsoletes 
motor-mounted tanks. No more 
messy filling, no spilling—no slip- 
pery, reeking. flammable gas in your 
garage or in your car. 


10. Dual clamp brackets are 
standard on all Mercs, make mount- 
ing easier, anchor the motor more 
securely. 


11. Smooth, angled leading edge 
is designed to glide over submerged 
obstructions and through weeds 
safely and easily. 


12. Rugged gear case housing 
has no nose to catch and hold 
weeds ...1's cast in one piece to 
assure permanent alignment of 
gears and bearings; no gaskets to 
leak—water stays out, lubricant 
stays in. 
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SEE YOUR MERCURY DEALER FOR '68 BOATING & FISHING CALENDAR... YOU MAY WIN A- NEW MERC! | 
Kiekhaefer Mercury, Fond du Lac, Wisconsin. Division of Brunswick Corporation. Kiekhaefer Mercury of Canada, Ltd. Kiekhaefer Mercury of Australia Pty. Ltd. | 


